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It’s bad news for enemy planes—this 90-milli- 





meter anti-aircraft gun. 
Ilere are a few notes for the record—time and 
plac e deleted. 

{ four-gun battery of these “nineties” brought 


down sixteen high-altitude bombers in twelve 


day Ss. 


“Rody blow” was right! 


Fisher is proud of this gun, although Fisher 


did not make all of it. Like most armament, 
it is a fine example of the cooperative spirit of 
American industry, with many manufacturers 
contributing to the finished product. 
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First in the automotive industry 
to fly the Navy “*E*’ with three stars, 
Fisher has aleo been awarded the 
* for its ahead- 


tank production. 


of -schedule 


Perhaps Fisher's most notable contribution to 
this national effort is craftsmanship well di- 
rected, Precision men and precision methods 
help to give Fisher tanks, bombers, anti-aircraft 
guns and delicate aircraft instruments a techni- 
cal plus. All the unusual crafts and special skills 
we have developed are trained on this target 


In war as in peace, craftsmanship is ou 
goal. And we do our best to make the Fisher 
name on arma- 
ment mean an 
ace in the 
hole when the 
going gets 


tough. 
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“Thousands of these tires were 
sold then. One of my suppliers 
bought’em ...and so did scores 
of other companies. Private car 
owners, too. It proved that syn- 
thetic was okay!” This grocer 
knows—for Standard Brands put 
B. F. Goodrich tires (in which 
more than half the rubber was 
synthetic) on company cars. 
Some of these tires ran for more 
than 30,000 miles. This was the 
greatest tire test ever made. 


Your War Bonds help to pay for the synthetic 
rubber used by our armed forces. Jeeps run 
on it, fighter planes land on it, and guns move 
on it. Synthetic rubber is used in self-sealing 
fuel tanks for planes, too. That’s why every- 
body can’t have synthetic rubber tires now. 


LISTEN TO JOSEPH C. HARSCH 


in “THE Jeanine oF tHe O\/ews” 


OVER THE COLUMBIA BROADCASTING 
SYSTEM EVERY NIGHT, MONDAY 
THROUGH FRIDAY 


Inside Information by 


@ man who has lived , 
where the news is = ...4 
being mode » _— 


TANDARD BRANDS INC. 
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What the future has in store for new car buyers, 
we can’t say. But tires seem likely to be made 
wholly or partly of synthetic. Wise buyers 
will look for the tire that has been proved. 
And they’ll get it from B. F. Goodrich, the 
company with experience in synthetic rubber. 





MASTER OF MANY CLIMES 


You will find the Allison engine busy today in tropic heat and 
numbing cold. * You will find it strafing the enemy through the 


ground haze of the desert — you will meet it, too, in the sub- 


arctic temperatures of the upper air. * But wherever you find 


it, you find sturdy dependability doing a masterful job, 
carrying the fighting pilots of the United Nations 
successfully on their missions—then winging them 
safely home again. * The Allison is manufactured 
under General Motors standards of engineer- 

ing, metallurgy and fabrication. * Planned 

from the outset to be one of the world’s 

finest aircraft engines, the Allison 

is living up to General Motors’ 

purpose in creating it — and 

in the process proving itself 

master of every climatic 

condition under 


which men fight. 


POWERED BY 
ALLISON 

P-38 — Lightning 
P-39 — Airacobra 
P-4o Kittyhawk 
P-51 — Mustang 


LIQUID-COOLED AIRCRAFT ENGINES 
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One great American army is still open 
for enlistments! It’s the all-important 
army of trained men — whose specialized 
knowledge and skill are helping to win 
the war today, and will play a vital role 
in the victory world of tomorrow! 

You still have time to join these “indus- 
trial rangers.” Even if you’re over 38 — 
or over 50! — training will make you a 
better fighter on the production front, 
and will fit you for a better job when 
peace comes. 

You can get your training as thousands 
of business and industrial leaders got 
theirs — by studying a low-cost I.C.S. 
Course in your spare time, at home! 400 
business and technical subjects to choose 
from — one, or a combination of several, 
will fit you for greater success. 

Mail this coupon for complete infor- 
mation on I.C.S. textbooks, teaching 
methods and personalized instruction. 


Mail coupon and we will 
send you free sample 
@ lesson in Shop Practice. 
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A LOT GOING ON IN THIS PICTURE— 
AND A LOT GOING ON IN INDUSTRY 


Tt’s big, dramatic. You can see it. But you 
can’t see the idea that made it. 

You can’t photograph ideas. But they 
win wars. They make jobs. They make 
prosperity. They make well-being. 

They used to come as a revelation once 
in a while, almost like a miracle to an 
individual. Now, there are teams that 
insure them. 

Groups that keep ideas flowing. People 
who know how to dip into the wealth of 
nature for what they need. 

They are scientists. They work together 
in laboratories. 
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They are working at the Bell Telephone 
Laboratories. Thousands of them. This is 
the biggest industrial laboratory in the 
world. Once its work was all telephone. 
To help your voice reach any one, any- 
where. Easily, quickly, at low cost. Now 
it’s war. Day and night. Seven days a week. 

Our fighting men see the results of 
American research every day. 


BELL TELEPHONE SYSTEM 
Help the war by making only vital calls to war-busy 


centers. That’s more and more essential every day, 
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NEW WPB ORDER MAY ENTITLE YOU 
TO WORLD'S FINEST ANTI-FREEZE 


IF YOU'RE ELIGIBLE—GET YOURS NOW 


War supply hazards being what they are, the 
prudent operator will lay in his next winter's 
supply of “Prestone” anti-freeze right now, this 
summer. This is the one way you can be abso- 
lutely sure of having an adequate supply when 
the cold weather starts. 


The War Production Board, by its recent Limi- 
tation Order, has prohibited the sale of “Pres- 
tone” anti-freeze for use in passenger cars, sta- 
tion wagons and taxis. The purpose of the order 
is to free for more essential uses the supply of 
ethylene glycol base anti-freeze left over by the 
armed forces. 


SAME PRODUCT 


IF YOU OWN A DELIVERY 


truck or service fleet, the order 
makes you eligible for the all-win- 
ter protection of “Prestone’’ anti- 
freeze. Put it in and stop worrying 
about winter breakdowns and the 
shortage of replacement parts. 


IF YOU OWN A TRACTOR 


working either for industry or for 
America’s vast farming program, 
you can insure it against winter 
with “Prestone’’ anti-freeze. The 
same applies to stationary engines 
and all construction equipment. 


The words “Eveready” 


IF YOU OWN A BUS... 


“Prestone” anti-freezé can help 
you keep war workers on a war 
schedule. Special ingredients in 
“Prestone” anti-freeze protect 
against rust, corrosion—a protec- 
tion against parts replacement. 


IF YOU OWN A TRUCK, 


you are eligible for “Prestone” 
anti-freeze to keep essential wheels 
moving. No need to idle your en- 
gine during winter stops to avoid 
freeze-up —“Prestone” anti-freeze 
Saves you precious gasoline! 


and “Prestone” are registered trade marks 


of National Carbon Company, Inc. 
Unit of Union Carbide and Carbon Corporation 
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SAME AS 
LAST YEAR 


&.P_A Retail Coiling Price 
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@ The haunting spectre of 1918 — apprehension — 
uncertainty — fear —these are the nocturnal and 
daylight ghosts transported ever increasingly on 
wings of death and destruction to the far corners 
of the Axis. The pulse of their engines throbs the 
monotonous compelling chant, “Yau can't win —you 
can't win — you can't win.” Yet, Victory is not an 
easy, ossured thing. We must still pay for it with 
blood, sweot, and teors. If you are not yet in 
some phase of the War Effort — stop wasting 
America's time! 








SPECIALIST TRAINING COURSES 
FOR WOMEN |. 
(Age 18-40) 
Radio code, radio maintenance, instrument 
technician, aircraft drafting and design, 
Link trainer instructors. 




















Sead for our free beautifully illustrated 24 
page booklet giving details of our aviation 
specialist courses. Address Dept. 9. 
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Hold a new world in your hands! 


e Electronic tubes are figuring in ¢ The appeal of electronics is to 


every battle of this war. Peace men of vision and imagination. If it 


will find us in a new World of appeals to you, lose no time in join- 
Electronics as secret wartime _ ing those forward-lookers who are 
applications are turned to new _ studying electronics today. You 
uses revolutionizing all our ways can study the new I.C.S. Course in 
of living. the Essentials of Electronics in 
on. — your spare time — at low cost. 
The future applications of elec- 
tronics in industry literally are = ® Mark and mail the coupon—it’s 
limitless. The trained manholding your reservation for a well-paid, 
an electronic tube actually is hold- responsible place in tomorrow’s 
ing a whole new world inhis hands. greater industrial world. 
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dispensable quality which every vehicle must have. 
Dependability is the one quality above all others 
characteristic of Champion Spark Plugs. This de- 
pendability in active duty on every front—on land, 
water and in the air, is a matter of daily record 
—a source of great pride to us. 

Your car isa poe family asset and one to be 





conserved and preserved as such. Spark plugs 
are a primary source of its efficiency and economy. a 13 | Ae" _| 
Cared for— inspected and tested regularly —they | We" | "| "32 | 
will help you to get maximum mileage from every : : %a_| ‘he_| %a 
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gine smooth and efficient. Neglected they can Champion spark plugs for model gas engines give the 
cause hard starting, rough engine performance, same dependable performance as regular Champions. 
and rob you of gas mileage. Be a mileage miser — Sillment sealed. Sillimanite insulator. Alloy needlepoint 
take advantage of the spark plug testing and clean- electrodes for easy starting. One-piece construction. 


ing service offered by your Champion Dealer. CHAMPION 
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de: ve lope d, perfecte a uring ‘the 28 years we have 
been teaching Radic 
Find Out What N.R.I. Can Do for YOU 
MAIL COUPON NOW for FREE Sample Lesson 
and 64-page illustrated book. You'll see the many 
fascinating jobs Radio offers and how YOU can 
train at home. If you want to jump your pay—- 
mail Coupon at ones an envelope or paste on a 
pe nny postal! Ee. SMITH, resident, Dept. 
3HP3, National Radio institute, Washington 9, D.C. 


TRAINING MEN FOR VITAL RADIO JOBS 


Goon For Born 


MR. J. E. SMITH, President, Dept. 3HP3 
NATIONAL RADIO INSTITUTE, V7 
Mail me FREE without obli 
book, “‘Win Rich Rewards in 
plainly.) 


in your 


64 PAGE 


dio,” 
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Dear Bill: 
I'm the guy up front 


This is the outfit for an old 
Sycle fan} I thought I mew 
Motorcycles, but the Army's 
teaching me plenty! 


I'm riding an Indian -- as 
Usual. What a machine! Our op- 
@rations course is plenty tough 
but Indian's got the guts to 
take it -- and for easy handl- 
ing and safety, give me Indian 
a@ny dayJ 


Incidentally, Indian's got 
Some swell new improvements. 
It'll be a really great machine 
to ride when this war's over. 
Regards to the gang! 





INDIAN MOTOCYCLE COMPANY, SPRINGFIELD, MASS. 





BUY WAR BONDS NOW 
* * TO BUY AN INDIAN LATER x * 
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Coming Next Month 


INVASION is paced by the fort-busters, spe- 
cially trained destruction engineers who use 
TNT, flame, and naked valor to blast a path 
through formidable steel-and-concrete defen- 
sive works. Read about these demolition men 
and the tricks they have up their camouflaged 
sleeves for shattering the ramparts of Hitler’s 
shaky “Fortress Europe.” 


WHERE WILL YOU LIVE AFTER THE 
WAR? In a modern, prefabricated house with 
every comfort and convenience for streamlined 
living, according to Carl T. Sigman and William 
J. Ward, Jr. They give you a preview of the 
home you will receive as a by-product of the 
war when arms plants turn their machines to 
the tasks of peace. 


SMALL CARVING MOTORS lend themselves 
admirably to precision woodworking, with the 
aid of easily built stands. How these stands 
are made and used for such jobs as rabbeting, 
routing, and veining is told in an article that 
will delight any woodworker. Even in the build 
ing of full-sized furniture, the small motor or 
flexible shaft can perform valuable service. 


“THAT FORK-TAILED DEVIL” is the way 
German pilots bitterly describe our P-38 fighter 
plane. On every front of the war, the Axis has 
learned to respect this queer-looking, fast Lock 
heed job. You'll want to know the history of 
the P-38 and the features of design and con- 
struction that have made it a telling factor in 
the war in the air. 


NATURE'S BLITZKRIEG, the lightning, isn’t 
nearly the formidable thing it used to be. Ex 
periments with man-made thunderbolts, and 
other research, have revealed hitherto unknown 
facts about its behavior, with the result that 
vital power lines and munitions plants can now 
be protected effectively against sabotage from 
the sky. 


NO RATION COUPONS are required for the 
enjoyment of the great outdoors, but careful 
planning and preparation are necessary if your 
camping trip is to be comfortable and pleasant. 
Jack Hazzard gives some practical suggestions 
on equipment and technique for anything from 
a short hike to a lengthy sojourn in the wilder- 
ness. 
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How to Make YOUR Body 
Bring You —- FAME — 
... Instead of SHAME! / | ||\\\> 


Will You Let Me 
Prove | Can Make You 
a New Man ? 


KNOW what it means to have the kind of body that people 

pity! Of course, you wouldn't know it to look at me now, 
but I was once a skinny weakling who weighed only 97 Ibs.! 
I was ashamed to strip for sports or undress for a swim. 
I was such a poor specimen of physical development that I 
was constantly self-conscious and embar reseed. And I felt 
only HALF-ALIVE. 

But later I discovered the secret that turned me into 

The World's Most Perfectly Developed Man.” And 
now I'd like to prove to you that the same system 
can make a NEW MAN of YOU! 


What Dynamic Tension Will 
Do For You 


I don’t care how ol or young you are or how 
ashamed of your pt ent physical condition you 
may be If you can simply raise your arm and 
flex it I can SOLID MUSCLE to your biceps 

yes, on each arm n < 


louble-qu 


Wr 


I can broaden 
strengthen yur ba fe »p pur utes of your spare 
vhole muscular system INSIDE and enough to show amazing 
OUTSIDE! I car nches to your an it's actually fun 
hest, give y« a vise-i : Tension’ does the worl 
make those legs of yours lithe an Dynan Tens * That's the 
powerful an shoot new strengt! ticket! The identical natural method 
nto y ymackbone, ex ise th I myself developed to change 
' body from the scrawny. ski 
, yod¥ f f i Z r hested weakling I was at17t y . 
A tas Me Ae eh n't present super-man physique! Thou- Holder of title, 
sands of other fellows are becomin ‘The World's 
marv ous physical oom imens— Most Perfectly 
way give you no gadgets or < - sve 
traptions to fool with. When you pevelepe . 
have earned to develop your Man As he 
e new itu ** strength through “Dynamic ’ looks today, 
n you can laugh : artificial from actual un- 
muscle-makers. You simply utilize touched snap- 
the DORMANT muscle-power in shot 
A Day your own body—watch it increase < 
- , i and multiply into real, solid LIVE M . 
No “‘ifs."’ “‘ands"’ o maybes.’" MUSCLE ] C. p 
Just tell me whe ve vant hand LE a al ou on 
some, powerfu My method— ‘Dynan Tension 


1usK« s Are “ 
fat and flabby? Or skinn nd gav —will turn the trick for you. No For My 
vou short-wind . theory—every exercise is practical 
And. man, so easy! Spend only 15 
minutes a day in your own home FREE BOOK 
, From the very start yvou'll be using 
tails about “Dynam T , my method of “Dynamic Tension’’ -_ - 
learn how I canmake vou ' oe = enmoness eo ory minute 
fide powerful P. a of e dav—walking, bending over 
confident, powerful HE-MAN etc.—to BUILD MUSCLE and VI. 
is an entire- TALITY 


Tension 
FREE BOOK “EVERLASTING HEALTH 
AND STRENGTH” 
’ i 
| aa fn it I talk to you in straight-from-the- 
shoulder language. Packed with inspira- 
ional pictures of myself and pupils—fel- 
sows who became NEW MEN in strength, 
my way. Let me show you what I helped 
THEM do. See what I can do for YOU! For a real thrill, 
send for this book today. AT ONCE. CHARLES ATLAS. 
Dept. 18, 115 East 23rd Street, New York 10, N. Y. 


feel there's even ‘‘standing 
eft for weakness and that iaz 
at through 


whole fram 


best jobs aseeewe yg 


ee =—<— = = == 
’ +e: . 
CHARLES ATLAS, epi. is, i 
115 East 23rd Street, New York 10, N. Y. ' 
I want the proof that your system of Dynamic Ten 
siov wi help make a New Man of me give me a t 
althy. husky body and big muscle development. Send 
me your free book, ‘‘Everlasting Health and Strength. 


Dynan 


print or write plainiy 


State 


Check here if uncer 16 for Booklet A 


t 
! 
i 
: 
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i 
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IN A TAPERED ROLLER 


<< When a job calls for a bearing of 


extra capacity and life, call on Tyson 


Cageless. Where loads are heavy and 
the going is tough, use Tyson, the“ All- 
Rolls” Bearing. 

In a tapered roller bearing, rolls carry 
the load. Thanks to improved design, 


Tyson has more load-carrying rolls. 


These extra rolls mean greater capac- 
ity . . . longer bearing life . . . maxi- 
mum rigidity. 

Tyson “All-Rolls” Bearings are in- 
terchangeable with tapered roller bear- 
ings of lesser capacity and shorter life. 

For every heavy-duty application, 


ask for Tyson. It pays. 


» TYSON BEARING CORPORATION 
SOU MASSILLON, OHIO 
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_turn their binoculars this way ! 


Every minute, every day and night, our men 
use binoculars to save lives, uncover ambushes, 
warn of submarines, sight enemy aircraft. 


N a wave-tossed rubber raft, survivors from 
a lost plane count ahead: How many more 
days will food and water last? Count back: 
How many days have they drifted —away from 
possible rescue? Count their chances to live! 


Then 


one of our own 


so far off, it can hardly be identified as 
a single plane. 


Saved? Not yet!... Only with binoculars could 
the men in the plane possibly see them. 


Those on the raft, fliers themselves, know that. 
Fear that those up there who are using binoc- 
ulars are too intent on sighting their objective 
to spot that tiny raft. 

If so, their frantic waving is as futile as their 
shouts, and only prayers can help: “Plezse, 
Lord! Turn their binoculars this way!” 


Wherever your boy is, binoculars are keeping 
watch — helping him and his comrades to destroy 
our enemies, and hasten Victory. 


THESE FIGHT TOO! . . . Universal is one of the few 
manufacturers making binoculars 

for the Army, Navy and 

Marines, and the United 

Nations, It has pioneered 

in ingenious new methods 

of production and assembly 

of lenses, prisms and preci- 

sion optical instruments— many 

of them significant contributions to America’s 
future leadership in this highly specialized field. 
REMEMBER YOUR PLEDGE TO BUY WAR BONDS, AND LIVE UP TO IT: 


ms. [/uiversat [AmeRA [RPORATION 


—" There's only one flag 
we're prouder of! 


NEW YORK * CHICAGO + HOLLYWOOD 


Makers of Precision Photographic and Optical Instruments - Peacetime Manufacturers of Cinemaster, Mercury, Corsair Cameras 
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Calling Dr. Nostradamus! You’re 
Wanted in Congress 


IN THe “Readers Say” for June there is a 


reference to the prophet Nostradamus, and to 
a previous reference which was supposed to 
have appeared in your February issue. I am 

secretary to a 
ACH i TRIED ODOT 2001 ber of the 
Representatives 
4 I 

’ 


mem- 
House of 
and 
am very much 
interested in the 
prophecies of Nostra- 
damus. I went care- 


\e 7 Y 
. \ ~ 
. Poms 
a ne 2 fully through the 
; c= ‘ February issue, but 
e ty 4 


\ a’ Me was unable to find 
) 


; dt : this article. Can you 
. » 
CL 


. 

13 enlighten me as to 

= the correct issue? 

Ww Cc. S. G., Washington, 
We printed not an article but a letter which 

famous 


SAYER STUFF, Too! 


’ 
D.C 


predictions of the 
This lette 
have published on 
page 18 of the 


we received on the 
Dr. Nostradamus 
Several that we 
fe t, appears on 
issue Ed. 


, which is one of 
this 
February 


sub- 


Mail Carrier Converts 
Ford to Half-Track 


like to call your attention to a 
built by a mail carrier in 
northern Illinois. This vehicle has been built 
to travel over winter snows and through 
spring mud. Nicknamed the “Snow Bird,” it 
consists of a Ford sedan on which a wheel 
has been placed in front of, and in back 
of, each rear wheel, so that there are three 
rear wheels on either side. Each set of three 
wheels is equipped with a tractor tread, the 
front wheels remaining as they are, so that 
the whole thing looks very similar to an 
Army half-track. Protruding a little ahead 
of the front wheels, and suspended a few 
inches off the ground, are a pair of skis—one 
near the inside rim of each front wheel. The 
“Snow Bird” can attain a speed of 40 miles 


I wouLp 
novel vehicle 


16 


an hour, can climb snow drifts four and five 
feet deep, and can slosh through knee-deep 
mud. I am bringing it to your attention as I 
believe some of your readers may be inter- 
ested to know of such a device.—F. L. 5S., 
Decatur, Il. 


Navy Welder Sweats 
Over a Melting Point 


I aM A first-class metalsmith and have been 
in the Navy for seven years, during which 
time I’ve done a great deal of electric and 
oxyacetylene welding. Now I have a problem 
that I would like to have some metallurgist 
among your readers solve for me. The 
melting point of tin is 450 degrees F., and 
that of lead is 621 degrees F. Yet it is 
possible to combine the two and make an 
alloy with a melting point that is even lower 
than that of tin. This alloy, containing 
31 percent lead and 69 percent tin, has a 
melting point of only 356 degrees F., or 94 
degrees lower. than tin’s. Can any of your 
readers explain this curious phenomenon? 
Also I would like to know what is the melting 
point of an alloy made up of lead and tin in 
equal parts? No two authorities seem to 
agree on this question?—-A. M., MI/C, U.S.S. 
Dixie, 7th Division, c/o Fleet Post Office, San 
Francisco, Calif. 


A mixture of 50 percent tin and 50 percent 
lead melts at 428 degrees F., according to the 
Smithsonian Physical Tables. As to your 
other question, we suggest you query the 
National Bureau of Standards who, we under- 
stand, are full of explanations for such 
curious phenomena.—Ed. 


Swimmers Are Warned 
Not To Bump Their Heads 


As a serious student of physics, I was 
amazed to hear a neighbor of mine state 
that the Titanic (the famous ship which piled 
up on an iceberg 
some years ago) had 
not sunk to the bot- 
tom of the ocean but 
to only a few feet 
below the surface be- 
cause of its many air- 
tight compartments 
It is my neighbor's 
contention that this 
great ship is still 
floating around at 
this slight depth. I 
would like you to 
publish this so that 
physicists and scientists can clarify this prob- 
lem once and for all.—E. C. H., Pittsford, N. Y. 


MY, MY!- 31 YEARS 
AND NO MARITIME 
SERVICE HAS FOUND 
TOUT !! 
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THE TOUCH QF TOMORROW 


IN THE PLANES OF 


War Is a Skill Our Sons Must Learn 


Every American soldier fights with courage 
and self-sacrifice. But these alone do not win 
wars. War also demands high technical skill 
because it is a struggle not only of men against 
men, but also of machine against machine 
tanks, planes, battleships. Without training in 
the use of these instruments of war, soldiers 
today are without weapons! 

One weapon in this war the airplane—ealls 
for more personal skill than any other, And 
one of the most critical phases in a pilot's train- 
ing is his step-by-step transition from primary 
trainers to combat planes. These steps cannot 
be abrupt, yet time demands that they be swift. 
Therefore, along with the relative stability and 
safety required in a training plane, Fairchild 
engineered into its trainers certain definite 


characteristics of the combat plane. Thus, they 
get a pilot ready for his second step while 
teaching him the first! 

Fairchild training planes—primary trainers, 
bomber crew trainers and gunnery trainers— 
are being used on United Nations training 
fields throughout the western hemisphere. 
They are powered by Fairchild Ranger aircraft 
engines. They reflect the 20 crowded years 
which Fairchild engineers have devoted to 
“creating the plane for the purpose.” The 
“touch of tomorrow” in Fairchild engineering 
indicates courage to tiy new things. We shall 
need many new things to further prosecute 
this war against our resourceful enemies. Fair- 
child has quite a number on the way—to add 
to those already on its record! 


MT RNCHND . 4i:00 aan cckeneed Seaneeeee 
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Fairchild Aircraft Division 


town, Md... 


Ranger Aircraft Engines Division 


I. ! 


Farmingdale, | 


AUGUST, 1943 


. Burlington, N. C, 


NEW YORK 


Duramold Division 
New York, N.Y. 


—— ice oceill rédeere. 17 











WANTED.. 
POSTWAR PROBLEMS 


A world-famous machine tool builder with 
good management, high-caliber sales 
organization, field engineers and service 
men, skilled labor, modern machines, 
new plants, and adequate capital is 


WIDE OPEN FOR POSTWAR 


MANUFACTURING IDEAS 


OR 63 years, since 1880, we have 

built exclusively turret lathes and high 
precision small tools used on turret 
lathes. These products have won us a 
world-wide reputation as leaders in the 
machine tool field. 


The turret lathe is a key tool for war 
production. To serve our country and its 
allies, we went all out for war, increasing 
manpower, plant space and equipment. 
Our output rose to many times that of 
normal needs. We have far more produc- 
tive potential than we need if we return 
to normal operations after victory. But 
we would prefer to utilize the assets we 
have built up in machines and men— 
and women. 


Therefore, a postwar planning com- 
mittee has been set up and given author- 
ity to consider anything and everything 
which can use our manufacturing and 
marketing facilities. We are interested in 
ideas for improved machinery, or new 
machines for industry, business, homes, 
farms, or transportation. Perhaps we can 
build and market the complete machine 
or you may want us only to build parts 
and units because we may do it better or 
at lower cost. Maybe it isn’t a machine 
—it may be a device or instrument for 
science or entertainment that requires 
precision parts. 

Any idea or proposal brought to us 
will be given the protection and cour- 
teous and confidential consideration 
which you have a right to expect from a 
reputable company. We suggest that you 
first give us as much information as you 
can in a letter. Our reply will tell you if 
it appears to our mutual interest to 
arrange a meeting—if not, we will tell 
you why not and perhaps suggest some 
alternative action. Address Postwar 
Planning Committee— 


THE WARNER & SWASEY Co. 
Cleveland, Ohio 
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He’s in Hot Water Even 
When There Isn’t Any 


THERE are sO many uses for old X-ray film 
when they have been cleaned that I am 
wondering if any 
readers know of a 
faster way of clean- 
ing than that of soak- 
ing them in hot wa- 
ter. It so happens, in 
fact, that I seldom 
have even hot water, 
and so Iam put toa 
lot of trouble clean- 
ing the film. If any- 
one has a solution, I 
wish he would pass 
it along.— J. A. K., 
Nashville, Tenn. 


A STRONG SOLUTION 
OF WASHING SODA 
WORKS FINE ON | 4 
GLASS _N T 


His Old Flashlight Cells Get 
a New Lease on Life 


I Note in your February issue a request 
from S. G. of Philadelphia, Pa., as to what 
use he can make of his 50 burned-out flash- 
light batteries. He might be interested in my 
method of recharging. I simply punch a small 
hole in the side of the battery and then let 
the cell soak in water for about 10 minutes. 
I then dry it off, put a piece of adhesive tape 
over the hole, and the battery is ready for 
use again.—R. G., Newark, N. J. 


Doesn’t Smoke, Drink, or 
Lie Down in Tar 


Once a month you cost me a night's sleep, 
for every time your magazine appears on 
the newsstands I sit up all night reading the 
issue from cover to cover. But it’s worth it. 
However, those wiseacres in “Readers Say” 
give me a pain in the neck, especially when 
they start explaining why it is that a dog 
always turns around a few times before lying 
down. Ever since I was knee-high to a 
grasshopper I have known that a dog, in 
turning around, is merely surveying his 
proposed napping place to make sure that 
there are no sharp objects to puncture his 
hide or some substance like tar to injure his 
coat. You never see a dog’s coat soiled by 
something he has carelessly laid down in. 
Also, he has too much self-respect to injure 
his insides by drinking alcohol or smoking 
cigarettes.—A. C. W., Savannah, Ga. 
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SHELL GASES 
OF STEEL -<eecize 


Wan CEPART wENny 


OFF ice 
OF THE CHier OF ORDN, 
WASHING Ton 


Corcoran~Brown, on 
Electric A 
sate Lite Conn 
Cincinnati, Ohio - 


Gen tlemen : 


is deep) 
Corcoran sPPreciative of 


This Problem has 


been 1 
usual d 
of the necessities ef ty. 


enuity, ability and mesifaa 
Sh pe 


The Ordn, 
the Com ance Depar 
pan Partment 
important contrib reeident and tis ees most 
tion to the } . ire Perso 
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triotisa, 


highly 
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Sincerely yours 
, 


Major ¢ C. Ml. > 
weneral, Chief of Oni ae 
ce, 


The 26 great manufacturing divi- The first successful steel car- 
sions of Auto-Lite are produc- tridge case was made by Auto- 
ing for America’s Armed Forces _Lite’s Corcoran-Brown Division, 
é é . i fired at the Aberdeen (Mary- 
on land, sea and in the air. > - : ; 
, al ; land) Proving Grounds, Octover 
Much of this production has re- 1941. The process, now used by 
quired original research and 47 shell case fabricators, is esti- 
development; as in the making mated to save 400,000,000 pounds 
Pp 
of steel cartridge cases of copper a year. 


TOLEDO, OHIO THE ELECTRIC AUTO-LITE COMPANY SARNIA, ONTARIO 
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Can You Moke His 
Pipe Dream Come True? 


aon oe menue “anaes” As A READER of P. S. M., T have from time 
to time received numerous suggestions from 

your magazine which have proved very help- 
You'll be surprised at the meanings of ful in solving various problems. I am now 
some of your friends’ names. Have fun confronted with one 
looking them up in “WHAT'S IN A j which really has me 
NAME?’ — the new cartoon -illustrated stumped. As you 
book that everybody's talking about. ; S know, fuzzy pipe 
The Ethyl Corporation would like to cleaners are off the 
vend you this fascinating booklet free be- laos market for the dura- 
cause we think it will help you to remem- , = ' tion, and so I am 
ber our name and what it means:  ¥ 5 e- writing to inquire if 
“ETHYL is a trade mark name. It stands j some of the high- 
for antiknock fluid made o r by : i ae . . —_ 
the Ethyl (mend ge gp Ae gm . brows whose letters 
panies put Ethyl fluid into gaso- | — appear in Readers 
line to prevent knocking.” Say can suggest 























some solution to this 


FREE soa particular shortage. I 
COLOR- iLLUS- tried using the hot-water faucet in the 


TRATED BOOK GIVES MEAN- ; kitchen— but was promptly thrown out, pipe 
INGS OF OVER 900 MEN'S and all. My pipe is pretty important to me, 
AND WOMEN’S NAMES. and I dream of the time when the war will 
JUST SEND COUPON—NO : be over and I will be able once again to keep 
MONEY—NO OBLIGA- . it in good working order.—F. A. R., Rye, N. Y. 
TION OF ANY SORT. 


WHAT'S IN A NAME?” Detecting the Bogus 
Dent TT? Row 18 Worle So POL.N. TC . 
Please send me a free copy of “What's Army Officer 


IN CONNECTION with the article entitled 

“Beware Wartime Swindlers!” that appeared 

in your June issue, it is stated that crooks 

posing as officers of the U.S. Army may be 

exposed by demanding to see their “dog tags” 

(identification medals). Possession of a dog 

tag is not positive proof of an officer's 

genuineness, for such a tag is often found, or 

can be stolen. Also a dog tag does not state 

the wearer's rank. And another point: it is 

not common knowledge that an officer's serial 

Cartoon number includes the prefix “O"” whereas an 
HOME MOVIES enlisted man’s does not. A much more 

enjovs Oswald's fun-making POSitive means of identification is a card 

t... ya also Donald. Duck. which all officers earry This card is a three- 

3 perfect Home Movie show way folder. It contains the officer's picture, 

GET THESE FEATURES his signature, his description, the fingerprints 

100 Ft. 16MM....82.00 50 Ft. SMM._$1.50 of his right hand, his Army serial number, 

Dr. Oswald 9-A Oswald The Hunter . : his rank, and the date of issue. In examining 
G-Man Oswald 13-A The Radio Bug 18- this card, note carefully the notarizing seal, 
Be Peep's Sheep it-A = =The Magic Wane .............21-/ which should include within its area of im- 
At Your Dealers . Write for catalog and prices to pression the signature and a portion of the 
HOLLYWOOD FILM ENTERPRISES, INC. picture. This makes it difficult for credentials 

6060 Sunset Bivd. Dept. 116 Hollywood 28, Calif. of this kind to be forged.—Capt. C. E. C., 


Pm Ordnance Dept. U.S. Army, Detroit, Mich. 
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AUTO MECHANICS! 


FLEET OWNERS<—SERVICE STATIONS—REPAIR SHOPS 


Here’s the Greatest CAR REPAIR MANUAL 
Ever Published!...to Help You He mille Eve cee Job} 


600 BIG PAGES ie More 
Nearly 200,000 job facts — 


over 1,000 pictures, photos, 
drawings. The “know-how” 
and the “‘show-how’’ on 
ANY basic repair, tune-up, 
adjustment, replacement 
job on ANY car made in 
U. S., 1935 to 1942! YOURS 
to examine FREE, without 

paying a penny! 


FREE 7-Day Offa, 


Sear neo paar =o even easier to do - 
L examinatio oO right—les. j 
MoToR's femees FACTORY "O™*- Gime lus Hemme 
SHOP MANUAL, Try it out Like 150 Books in ONE! 
first and see for yourself if it yoToR’s engineers packed into 
isn’t everything we say it is, these 603 pages the essential in- 
and then some! formation of 150 car and part 
The FACTORY SHOP MAN~ makers’ own shop manuals. Quick- 
T ‘ : A indexed it for easy use. Simplified 
UAL is a gold-mine of trouble- jf" added hundreds of inustrations 
fixing, repair, tune-up data, on to give you all the “dope” 
ANY car, ANY make, ANY glance. You just look up the. Sob 
model, from new 1942 to 9- -—and go to work! Big 81 x11, 
year-old jalopy. Step-by-step ine eS a bound book stays open 
structions easy as A-B-C to fol- st any page — work with both 
~‘“ - : : “ hands while you follow directions. 
low. Clear pictures, diagrams, Thousands of copies now in use, 
cutaway drawings make jobs by U. S. Army, trade and techni- 
cal schools, repair shops all 
over the country. To see how une. 


Wr . Ss; Co 
it can help YOU, send - F . t . ‘om uy 
Same FREE 7-Day Offer pen for pour PREM cnnaune- Bearing f°: Main’ EXging “ng; Pression > 
Applies on MoToR’s New SEND NO M ONEY! 3 ne t - 
easure, ions; p,~ Brake 
TRUCK REPAIR MANUAL! When postman brings your ae ed a, Cte, ind Publiched by MeTeR, 


FACTORY SHOP MANUAL, Ons o MCtureq ; Leading 
For all mechanics regardless of ex- try it out. See how it can uel, er s, Ans Business Magazine 
srience; for truck specialists, truck fo if ’ » Elec 0s 
pay for itself the first few as: & Ih 
service stations, fleet owners. Covers days you use it,. But if not Ww > Tran, ‘ating Wh .- e 
EV RY, job on EVERY truck made satisfied, return it in 7 days, Taji Fro 18s 8: MoTo 3 
since 1936! Contains 1400 pictures, pay nothing. Send coupon ; Re En nds’: manuals 
900 pages, 300,000 facts based on now! MoToR Book Dept, ete. cat Ends’ are used you are as- 
ifacturers’ own official manuals. | Desk 28, 572 Madison Ave., sli S, 9 sured of high stan- 
ready in use by Armed Forces, and New York ‘22 N. ¥. = dards of service and 
ruck service men. Warranted to con- a repair work, 
tain every essential fact you need to 


know. Waterproof binding, size 8'2x11. 

Covers all types of Gasoline En- MAIL COUPON NOW FOR 7-DAY FREE TRIAL 
gines; all types of py Hes- 
selmans. All types of Diesel Fuel In- 
jection Systems. All procedures de- MeyeR BOOK DEPT. Desk 28, 572 Madison Avenue, New York 22, N. ¥. 
scribed in easily-understood text and ush to me at once: k box a eee book you wa 
clear pictures: Fuel Systems, Gover- MoToR’s FACTORY SHOP MANUAL [ |merer 5 TRUCK REPAIR MANUAL 
nors, Lubrication Systems, Ignition If O.K., I will remit $1 in 7 oo (Described at left in_the box.) 
Systems, Starters, Generators, Clut- and $1 monthly for 4 months, plus 35¢ If O.K., I will remit $2 in 7 days, and 
ches, Transmissions, Axles, Torque delivery charge with final payment $2 monthly for 3 months, plus 35c 
Dividers, Transfer Cases, Brakes, ($5.35 in all). Otherwise I will return delivery charge with final payment 
Steering, etc., etc. book in 7 days, (Foreign price, $7 cash ($8.35 in all). Otherwise I will return 

Offered . x with order). book in 7 days. (Foreign price, $11, cash 
— FREE 7 with order). 
Day examina ee Address_ 
sory Shop —————————EEEE>———— El Sa 
, Employer___ mac ~~ ~ seers ase 
in coupon SAVE 35c! Check here i f enclosing full payment (check or money-order) WITH 
at right. 4 coupon. We will then pay 35c shipping costs. Same 7-day return privilege. 























_Age. 
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OF LIFE 


QVHENCE came the knowledge that = 


built the Pyramids? Where did 
the first builders in the Nile Valley acquire 
their astounding wisdom that started man 
on his upward climb? Did their knowledge 
come from a race now submerged beneath 
the sea? From what concealed source came 
the wisdom that produced such characters 
as Amenhotep IV, Leonardo da Vinci, Isaac 
Newton, and a host of others? 


Today it is known that they discovered 
and used certain Secret! Methods for the 
development of their inner power of mind. 
They truly learned to master life. This 
secret art of living has been preserved and 
handed down throughout the ages and to- 
day is extended to those who dare use its 
profound principles to meet and solve the 
problems of life in these complex times. 


This Sealed Book -- FREE 


Has life brought you that personal satis- 
faction, the sense of achievement and 
happiness that you desire? If not, it is 
your duty to yourself to learn about this 
rational method of applying natural laws 
for the mastery of life. To the thoughtful 
person it is obvious that everyone cannot 
be entrusted with an intimate knowledge 
of the mysteries of life, for everyone is not 
capable of properly using it. But if you 
are one of those possessed of a true desire 
to forge ahead and wish to make use of 
the subtle influences of life, the Rosicru- 
cians (not a religious organization) will 
send you A Sealed Book of explanation 
without obligation. This Sealed Book tells 
how you, in the privacy of your own home, 
without interference with your personal 

affairs or manner of living, may 
receive these secret teachings. Not 
weird or strange practices, but a 
rational application of the basic 
twee laws of life. Obtain your com- 

plimentary copy by addressing 

your inquiry to Scribe j.D.P. 


The ROSICRUCIANS 
(AMORC) 
San Jose, California 


WARTIME TRAINING 


Better Service Better Pay 


You want to give your best service for Vic- 
tory. Train now in spare time. Low cost, 
condensed, practical. Ask for FREE 48-page 
booklet on your field—Bookkeeping, Ac- 
counting, Business Law, Traffic Manage- 
ment, Foremanship, Industrial Manage- 
ment, Business Management, Stenotypy. 
Write today. 

LASALLE EXTENSION UNIVERSITY 

A 


nce Institution 
Dept. 883-R Chicago 





B. S. Degree in 27 Months 


Distinguished for technical 2',-year courses in 
Civil, Electrical, Mechanical Chemical Re lic 
Acronautical Engineering; Business 
ccounting j 
MEN AND WOMEN y 
mitted. Special Preparatory Dept. Modern laboratories, 
ment. Low tuitior Law living cost Cosmopolitan a 
60th year. Enter September, January, Mar h, June. Write for catalog. 


583 College Ave. ANGOLA, INDIANA 





How to get the 
VOCABULARY 
you want WITHOUT 
using o DICTIONARY 


HIGHER PRICED — 
RESIDENT SCHOOL ° 
COURSE ONLY 


A complete, practical 

amazingly simplified higher priced 
course ‘exactly as taught for 15 
years in our resident school). Guaranteed to increase and 
broaden your vocabulary Results immediately Send 
$1.00 or write for further details. Money back if not satis- 
fied. Niagara School, 150 B.L.E. Bidg., Cleveland, Ohio. 


STUDY ATHOME 


With A Chartered Educational Institution 
Goureee in ENGINEERING: Flectrical, Civil, Mechanical reiting. 
tural. Steam Aeronauttc al. Radio. Structural, Mining, In- 
_ trial Highway Petroleum. Marine. Chemical 
Courses in ARTS AND "SCIENCES: Phile hy Ee fue ation; Letters; 
Feniie Health ue ee al furileprudonces Psy lo lology: Physics; 
hem istry Ge low Px len The 7 aw Business and 
D tt ne 'Mathematic Statisti culture 
Meminiey- ‘Roosevelt incorporated, 4610- ac Sheridan Road, Cnicage 


BY MAIL 











. 
tten ar nl 
“Tue TAMBLYN SCHOOL OF PENMANSHIP 
x435 Ridge Building, Kansas City, Mo. 








Splendid opportunities. Prepare in spare 

time. Easy plan. No previous experience 

needed, commas school education sufficient 

Send for free booklet ‘‘Opportunities in Pho- 
tography”’ , bores ulars and requirements. 
School of Photography 

1315 Michigan Ave., , Dept. . 136C, Chieage, ih. 





Repair and tmprove all refrigerators. New manual tells how. Charts and 
Pictures to help you. Price only $1.00, postpaid. Money back guaran- 
tee. Supreme Publications, 328 S. Jefferson St., Chicago, Hilinots. 


/“™ - ALI 
t DATA 


THE PLASTEX Industry needs manufacturers on smal! 
production of Lamp and Clock Stands. 
jovelties itn Plastes and Marbie imita- 

F mpeortonc e unnecessary c material makes reru 
« store sellers. Rubber nothae furnished for speed 
investment brings good returns. 
orders now being placed. Ambitious 
e chance for real prospertty. Our Free book- 
let will interest and benefit yo 


PLASTEX INDUSTRIES, Dept. 2, 108S Washingon Ave, New York, LY. 


POPULAR SCIENCE 





AUDELS AIRCRAFT WORKER.....$1 


Answers Your Questions on 1—Aircraft Materials, Terms, Parts. 
2—Blueprints, Working Drawings. 3—Mathematics, How to Fig- 
ure. 4—Layout & Bending. 5—Tools & Machines. 6—Riveting, 
Spot Welding & Hints. 7—Fabrication, Angles, etc. 8—Assem- 
bly, Fuselage, Wing & Final—How to Use Tools. 9—Tables & 
Data, Symbols, Army & Navy Specifications, etc. 240 Pages Illus. 


AUDELS SHEETMETAL 
PATTERN LAYOUTS............$4 


Developed by Experts for Sheet Metal Workers, Layout Men & 
aachontee. A Practical Encyclopedia in 10 Sections, size 7 x 10 
2—1125 Pages—350 Layouts—1600 Illustrations. 1001 Key 


Facts Vully indexed for ready reference in answering your layout 


problem x. overs all phases of sheet metal wom  Saaeeenng Pattern » 


Cutting, Pattern Development & Shop Proced 


AUDELS SHEETMETAL WORKERS 
HANDY BOOK 


Practical inside information. Fundamentals of Sheet Metal Work. 
388 paces Illus — 11 sections. Clearly written. E 
important facts, figures, pointers in everyday language. Ref. Index, 


AUDELS WELDERS GUIDE 


A concise, practical text on operation & maintenance of all welding 
machines for all mechanics. Over 400 pages, illustrated. Covers all 
methods of electric and acetylene welding including airplane work. 


AUDELS ANSWERS O 
BLUE PRINT READING 


For Mechanics & Builders. Covers all types of blue a reading 
cluding ship & airplane. 376 pages, fully illustrate 


AUDELS NEW MACHINIST & 
TOOLMAKERS HANDY BOOK.. .$4 


Covers modern machine shop practice in all its branches. 5 prac- 
tical books in 1. New from cover to cover. Tells how to set up & 
operate lathes, screw and milling machines, shapers, drill presses 
and all other machine tools. 1600 pages, fully illustrated, 5 x 6% 
2 1. 5 sections. 1—Modern Machine Shop Practice. 2— 
: « How to Draw. 3—Calculations & Mathe- 
] s. 4—Shop Physics. 5—How to Use the 
60 ch sm Easy to read and understand. A shop 

companion that answers your questions 


AUDELS MATHEMATICS 


ics & 
CALCULATIONS FOR MECHANICS $2 ; t 


matics for me study or reference. 700 pages, 550 illus. 
fre tic — mathematics exe m beginning. How to figure correctly. 
ct methods covering a complete review. Ill. & Indexed. 


AUDELS AUTOMOBILE GUIDE... .$4 


A practical quick ready reference book for auto mechanics, “service 
r os & owners. Explains theory, constructic mn & servic- 
ing of mode motors cars, tricks, buses & auto type Diesel en- 
nes 10 pages, fully illus trated. 55 a Indexed. A 
ates lard book for mechanics, New fluid drive covered. 


AUDELS DIESEL ENGINE MANUAL $2 


concise treatise with questions and answers on — 
ation and maintenance of modern diesel engines in- 
‘luding Gener al Motors 2 cycle Diesel. 384 pages, fully illus, 
xible binding, pocket size. All details plainly brought out, this 
ok is of extreme value to engineers, operators & students. 


\UDELS RADIOMANS GUIDE 


o the practical understanding of radio including Frequency 

Mo ! tation, Television, etc., Aircraft & Marine Radio. For radio 
ers, servicemen, amateur 772 pages. 400 Illustrations & 

18 Phe tos. Review ‘Questions & Answers, Reference Index. 


Authentic, clear, concise. 


AUDELS HANDY BOOK OF 
PRACTICAL ELECTRICITY .....$4 


For maintenance engineers, electricians & all electrical workers. 
1440 Pages, 2600 Illus. Covers important electrical information 
in handy form—including Marine Wiring, Radio Principles, 
Welding. Indexed. A Key to a practical understanding of electricity, 


AUDELS CARPENTERS & BUILDERS 
GUIDES—4 Vols. 


A practical illustrated trade assistant on modern construction for 
carpenters, joiners, builders, mechanics and all woodworkers. 4 
ve us. J 500 pages, 3700 illus strations, . mae © covers. Each volume 

size. Sold separately 


AUDELS PLUMBERS & “STEAMFITTERS 
GUIDES—4 Vols. $6 


A Pr actical Trade Ass istant & Rea ly Reference Exp lains in plain 

age & by clear illustrations, diagrams, charts, graphs, pic- 
tures principles of modern an Fa practice including Maries 
Pipe Fitting and Air Conditioning. 4 Vols.—1670 Pages——3642 
Diagrams. Each ‘ocket Size. Sold Separately $1.50 a Vol. 


AUDELS WIRING DIAGRAMS... 


210 Pages. Illustrated. Gives practical facts on wiring of “elee- 
trical apparatus It explains clearly in simple language how to wire 
apparatus for practically all fields of electricity. Each diagram is 

self-explanatory. Highly Endorsed Pocket Companion 


AUDELS ELECTRONIC DEVICES... $2 


Tells What You Want to Know About Electric Eye. Easily U nder- 
stood. Covers photo-electric cells & their applications. Amplifiers, 
illumination, frequencies, voltage, photocell, tubes, Ohm's Law, 
wiring diagrams, etc. 





o 
soe Se ae GR GE Ms ED 


AN AUDEL GUIDE IS A GOOD FRIEND! 
Use the brains and experience of others in these Guides of the 
Trades. Save time and money with right methods, short cuts, 
labor saving ideas. CHECK NOW! You can look over any Audel 
Guide in your home. Start the Easy Payments if satisfied. 


peae=w==CUT HERE#2#2<=<= 


‘MAIL ORDER 


HEO. AUDEL & CO., 49 West 23rd St., New York 


Please mail me for 7 days’ free examination the 


books marked (X) below. I agree to mail $1 in 
7 days on each book or set ordered, and to further 
mail $1 a month on each book or set ordered until 
EI have paid purchase price. 

i If Iam not satisfied with Guides I will return them. 


2 Audels AIRCRAFT WORKER . 
|) Audels SHEET = PATTERN LAYOUTS . 
(|) Audels SHEET METAL WORKERS Handy Book 
Oj Audels WELDERS GUIDE . ee 
() Audels ANSWERS on BLUEPRINT READING ° 
[] Audels MACHINISTS & TOOLMAKERS Handy Book 
Audels MATHEMATICS and CALCULATION ° 
— fa A © GUIDE. i-e & 
[ DIESEL ENGINE MANUAL 
J | Audets SHIPFITTERS Handy Book . 
}) Audeils RADIOMANS GUID - € «© 
udeis MECHANICAL Dictionary . 
udels Handy Book of ey oe AL ELECTRICITY 4. 
udeils CARPENTERS and Builders Guides (4 vols.) 6. 
udels PLUMBERS and ee sar - vols. wad 
udels WIRING DIAGRAMS. 
CTRIC Dictiona 
chanics Guide . 
Course 


ppeveeeerre? 


meers Guide. . . 
_) Rogers RAWING and Design 
) Rogers MACHINIST GUIDE 
() Audels MASONS and Builders Guides “4 vols.) . 
(j Audets ENGINEERS and Mechanical Guides 
--SLLTL' 7 and 8 com 


reB pppepranes 


e 
— Audets ctical = NEERING . 
Cj Audels ELECTRICAL POWER CALCULATIONS 
Cj Hawkios Tesch ere at $1. each 


7 5, 67 9 and 10 
0 Audets Rate on LERIGER TION * 
| Hawkins Aids to ENGINEERS FEXAMINATION ; = 
©] Master PAINTER and DECORATOR 2. 
() Audels GARDENERS & GROWERS GUIDES $1.50 Vol. 
©) Audels NEW ELECTRIC LIGRARY at $1.50 a Volume 
Vols. 1, 1, 11, IV, V, VI, VEN, VINE, EX, X, X10, XEE. 


Address 


Occupation _. 


AUDEL, PUBLISHERS, 49 W. 23 St., N.Y. tEmotoed te 
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Want a BETTER War Job? 


Famous RAETH COURSE Opens the Way! 


Examine FREE! 


Keep It for Less 
Leaeeagl tag a Day 


LU Fred Raeth has tra 


complete 
a: A pra 


arn 
Sta 


D. Van Nostrand Co., inc., 250 Fourth Ave., New Vert 10, at ¥. 
Pe ‘ Raeth's oe actical Electricity H t ? n4 
$2 “"s oa 
we 
PLS 


TRAIN IN SPARE TIME 
AT HOME on ATCAMP... 


st OPPORTUNITY that ever existed In Radio 
H T 
oO 


NO PRevieus EXPERIENCE NEEDED 
. f Radt 


ing starts right at ¢ bee 
‘ h suby 


‘EARN WHILE YOU LEARN 
1 { 


Get the facts about my training 
—NOW! Take the first important 
Step toward the 


big. iNustrated free book. write 
for it at once 


aa 

l SPRAYGERRY ACADEMY OF RADIO. F. L. SozaySerey. President 
oss- 4 University vhece. Me - oaagee © ° 

ease rush 1 FR t Ww MONEY 


‘heen 


Addres 


iN RAI 


There’s a Thrill in Bringing a Crook 
to Justice Through Scientific 


CRIME DETECTION! 


I have taught thousands this exciting, profitable, 
easant profession. Let me teach you, too, in 


Firearms 
Phot ograpt 
Methods thor- 


Printing 
tion. Police 
Secret Service 


ughiy, quickly and at small cost. 


oui. 
33°, 


of Alt American Bureaus 


on 


FREE!!! 
be oe pret —. ~ ah ne. Se nd for Thrillin, 
ay =: ay as ¥ ~~ toare A . ‘CR Ime - 


INSTITUTE OF ‘APPLIED SCIENCE 


1920 Sunnyside Ave., Dept.-c- 136, Chicago, ill. 


Learn Profitable Protession 
é in QO days at Home 


4 4 +4 aud 

FREE 
THE COLLEGE OF SWEDISH MASSAGE 
a Onio St., Dept. . C70, Chicago 


Many Finish in 2 Years 


Go as rapidly as your time and abilities permit. Course 
equivalent to resident school work — prepares for college 
entrance exams Standard H.S. texts supplied ae og ow 
Credit for H. 8. sabjects already completed. Single subjects if de- 
sired fi xh schoo! education is very important for advanc ompsnt in 
business anc fae industry and socially. Don't be handicapped «!! your 
fe. Re «a High Schoo! graduate. Start your training now ee 
Bulletin on request. No obligation 
American School, Dot. HC4E, Drexel at 58th, Chicago 


STUDY AT HOME ¢ PERSONAL SUCCESS a 
LARGER FARNINGS I ear expe uctio 
wer 106.000 ale ‘ i. LL.B. Degr 
led. A nts LF ts. 8 
FREE. BOOK a 1 be 1 ve Culdane 


AMERICAN EXTENSION SCHOOL OF — ay * 
Dept. 32-5, Bh East Huron ) St.» Chicago, 


JIU JITSU 3 LESSONS] 


Inve atigate the course experts buy. Authentic, com- 
plete. Se today for 3 trial lessons, full detail 
Modern School of Jiu 4stTSU, | Dpt-K, S W. 52 St., “7 Ne ve 19 


Modernize Nour Gun! Improve Your Seore! 
ule. Positively 
. srr ith & Ww we son, 
sers in a wide choice o 


r pe art. weinat, onyx, etc. FREE 
CATALOG, ilers ed 


SPORTS, INC. , Mirs.) ‘150 N. Clark St., Dept. S-8, Chicago, IIL 


Low prices. 





OUTFIT 
VICTOR THOMAS SHOE CO. 
Dept. V-122 610 W. Van Buren St. 


rs. POPULAR 


SALES 





Chicago, ttl. 


SCIENCE 





7-DAY FREE TRIAL-SEND NO MONEY 
- guich, easy way to get 
vt = TRAINING 








——$—ae 


**t want you to see and examine this 
instructive 3-Volume Course of Ma- 
chinist Training. Seeing is convinc- 


ey. 
A. ROSENKRANI , Preside at 


FOR BEGINNERS & EXPERTS—WAR WORKERS— TRAINEES f NOTE THESE CONTENTS | 


Here’s big news for you who want to know machine shop practice 
Now, for the first time, the world of machinery is concentrated into Machine Tools Completely Described; Fully Demonstrated 
a complete 3-Volume Course. It is vitally essential for everyone who - 
wants to know Machine Shop work: war workers, trainees, men and Measurements and gages—milling machines, 
women; beginners, experts, and those who want to get into this Drill press operations—lathe operators, 
fascinating tield. Every step, every assignment, is based upon practical Shaper and planer set-ups and jobs. 
methods tested and re-tested for quick learning. Plain and universal grinders. 
Blueprint reading and drafting. 

Hundreds of Easy-to-Understand DRAWINGS—DIAGRAMS—BLUE PRINTS Lita 
These volumes are profuse with illustrations, diagrams, charts, valu- Layout tabrication. 
able tables, and an unlimited number of practical assignments, easy How to lay out holes for drilling. 
to follow and understand, regardless of your previous work. All phases Taper tables and boring taper holes. 
of modern machine shop work are covered. These are not ordinary Lathe cutting tools and grinding. 
text books genuine training guides that progressively lead you Thread cutting on a lathe—dril' jigs. 
upward, giving you complete experience in fundamentals of machine Production milling—fixture design. 
Standard and open-side planers—depth gages. 
American standard machine tapers— 
FASCINATING chamfering. 
INSTRUCTION | Example of orthographic projection. 
Shop terms and abbreviations—shop projects. 
ASSIGNMENTS Blueprint lettering; thread symbols. 
The assign- Lathe cutting speeds—shaping cylinder head. 
Grinding wheel recommendations 
Machining V-block from seuares 

Drill troubles and remedies. 

Notations for machine operations, 














many years 
you progress 


Training From a Real Established Technical Trade School from one es- 
Postracors i the famous Nationa Schools Machine Shope in Gvcitec” «Sc MITTEE MOR 


Schools has been teaching students for 38 years, It is the ome mo 
oldest trade school in the West and has a reputation for giv- s inats the J. A. Rosenkranz, President (Paste on 
ing omens thorough practical training, These 3 Volumes eaiiata aed NATIONAL SCHOOLS, Dept. L. Penny Postcard) 
tring this training to you, MAIL use of all types 4000 So. F gueroa St., Los Angeles, Calif. 
s an 
DELUXE LIBRARY BINDING COUPON mat ' ines found Nese ee ee muvoet? te. way, ship 
AY ost shops “Move - 

These Volumes will make a benees “ay CHINE SHOP TRAINING Co OURSE. Within 7 days 
wonderful addition to your PROMPTNESS 4 7 _elither ‘return the ship. 
library. The Course is litho- YOUR or if satistied, i'll sena 
graphed on fine offset paper, ; centive for you. 300° "and $3.00 2 month until a total 
with heavy cloth library a cen ond we wilt $3.50 is paid (final payment. $3.50). 
binding. Not available from re luc le Machin- NAME 
any other source assay Al 

OFFERED EXCLUSIVELY BY : : xts 


NATIONAL sChO0ts 


Established 1905 ee; 
4000 SO. FIGUEROA STREET aw, 
LOS ANGELES, CALIFORNIA he Ba 
} t 


Oldest Trade School in the West 
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DRAFTSMEN 


Industry is clamoring for 

more draftsmen for the 

job can’t start until plans are 

1. Buildings, airplanes, machines. 

guns, bridges. all start on the draft- 
420 it’s no wonder that every good draftsman 
4 ob. Yes, more draftsmen are needed NOW. The 
ay is ‘gned and the opportunities for advancement great 


len at Home in Spare Time 
rn H in $ T 
Begin now to turn spare hours into money. Be a draftsman. 
the connecting link between a mechanic and an engineer 
joy the wonderful opportunities for promotion that exist 
No experience or artistic talent is needed. You don't 
ve to leave your present job while learning. Usespare time 


ng beere 


American School, Dept. DDC46, Drexel Ave. at 58th Street, Chicago, ti 
Send me FREE information covering special trair 
ked below. No obligation on my part 
C) Electrical Engineering 

) Diesel Engineering 

) High School Course 

f) Plastics 
( Mechanical Engineering 


adio 
C Shipbuilding 


Gentlemen 
ing in subjects che 
C) Drafting and Design 

for men and women 

} Cost Accounting 

for Manufacturing 

Architecture and Building 

Automotive Engineering 

Business Management 





EVERY, 1 o= 
SHOULD GET THIS BOOK! 


ADD YEARS 
TO THE LIFE OF 
YOUR BAND 
INSTRUMENT 


* 
40 PAGES 
46 
ILLUSTRATIONS 
COVERS ALL 
MAKES OF 
INSTRUMENTS 


C. G. CONN, Ltd, 932 CONN BLOG, ELKHART, IND 


Porutar ScCreNc# 


MonTaLy whe 

















Be An ARTIST! 


PREPARE TODAY FOR THE 
FUTURE THAT LIES AHEAD 
Trained Artists Are Capable of Earning 


$30-$50-$75 A WEEK 


Use your spare time to prepare for a profit- 
able Art career! Start training at home, now! 


I 

Ww. SA COMMERCIAL ART. 
TRATING, CARTOONING 

plete cour eX} 


Art the 
ILLuS- 
‘i 


, 
BOOK. “Art for Ss 34 
al our cot i 


portunities for 4 Art ‘State age. 


WASHINGTON SCHOOL OF ART 
Suite 138F, 1115-15th St. N. W., Ta _ c. 


STUDY ENGI nt =" HOME 


With A Chartered Educational institution 
Gourecs . in  Eeepocemmmeness Electr 
Ste am, Soreneattes 

t “Hig chw ine hemi« 

Courses in ‘anrs “AND. ‘Sciences: *hilosophy “eb jucat 
Healt irisprudenc "ey 

Chemist seology rol —— ory Law oe ness and 
‘ ounting u 
Mekinte y- “hoosevelt Incorporated. ‘46 10- ‘sc. She vide an “Ros ad. Chicago 


Get into one of America's most ACTIVE 
PROMISING fields! Send post card for 
book, “Victory for You See how — can tr 
you for Radio au — Y AT HOME, th 
of fascinating ructiv - 

help you GET STARTED in a Radi oj 


DeFOREST’S TRAINING, A 


2535 N. Ashland Ave. Dept. X, Chicago, til. 


WINDOW SIGN LETTERS 


For Store Fronts and Office Windows. Anyone can put 
them on. Free Samples. Libera! Offer to general agents. 


METALLIC LETTER CO., 441 N. Clark St., Chicago 


MONEY in RABBITS-CAVIES 


BUY = and pat 3 you in te with 
nd ¢ agazine lic. Or se 
WE BU ok Catat ar 
tion to the AMER AN SMALL 
ourpeer ENTERPRISE CO., 8V55, 
~ GENUINE U. S. BARGAINS 
©. D. Wool Blankets (used) 2.98 
¥ s. areny Ration Bags (New) 
s. y Pup Tents (used) 3. 30 
Stigntty ‘Used nw canes Wheels with 
so” 322 Ibs. $37. so 


MSTOC nK a Subacrip- 
PEARL RIVER, MY 


turned with 


N SUPPLY Co. 


an 
4784 LESTER | ST. RICHMOND, VA. 


Now 7th Industry in wages! 
' om New home study Baking ( 
r = n school —— — ent. If ye 
tEE BOOK, “‘Opport ties in Baking.”’ 
aires Wonton 6 Bn an 1315 Michig a De os. 136-C, Chicago 


SUPER JU JITSU 


NOW GET TOUGH 
DOUBLE-QUICK! 


——— 
Learn how YOU can be dangerous. 
l ick brutes twice your size u ith only 
your bare bands, even when they are 
armed. This powerful fighting system 
is unbelievably efficient. You don't 
need ox-like muscles — it's brains 
that count! New, easy self-study 
course at amazing low price. Free-trial 
offer and money-back guarantee. Hurry! Write today for FREE 
DETAILS. Nelson Co., 321 S. Wabash, Dept, H-503, Chicago. 


POPULAR SCIENCE 





ERE is a specialized program of aeronautical education—completely 


up-to-date and geared to the needs of young men who may enter 
the Service within one or two years and who recognize the benefits of 
pre-induction training. It is offered by an institution that has thousands of 
successful graduates in the Air Forces, and every branch of the aviation 
industry an institution that was selected by the Technical Training Com- 
mand for the training of enlisted men. 
At Aero Tech there is every facility for just the type of education that will 
prepare you for quicker advancement in Service as well as your future 
career in aviation. You have the additional privilege of completing your 








Transportation allowed to Los Angeles. Write today for complete infor- 
mation on fall terms. 


Pee easeenesases~ oO we 
AERO INDUSTRIES TECHNICAL INSTITUTE 
5247 W. San Fernando Rd., Los Angeles 26, Calif. 


Please send me complete information on your program 
of education for young men of 16 and 17. | am specially 
E interested in 
(_] Aeronautical Engineering 


Aa 441) INDUST. dia Ay (0 Airplone and Engine Mechanics 


Name. 


TECHNICAL INSTITUTE {Am 


5247 West San Fernando Road 


Los Angeles, California 
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IT’S REALLY FUN Can’t Keep 


LEARNING MUSIC 
WITHOUT A TEACHER Grandma In 


—this easy way Her Chair 


VER 700,000 students have She’s as Lively as a Youngster— 
enrolle or this yme stuc . 
rolled for this, home study Now her Backache is better 
nother—yet they Many sufferers relieve nagging backache quickly, once 
earning simple tunes they discover that the real cause of their trouble may 
e. For this wonderful be tired kidneys. 
xl makes it easy as A-B-C The kidneys are Nature's chief way of taking the ex- 
= + home a cess acids and waste out of the blood. They help most 
private lessons. Ni people pass about 3 pints a day. 
and practice. Every . - s : . 
ht before your eyes When disorder of kidney function permits poisonous 
und pictures. You can't matter to remain in your blood, it may cause nagging 
Soon you are actually backache, rheumatic pains, leg pains, loss of pep and 
y popu pieces on your energy, getting up nights, swelling, puffiness under the 
rite instrument eyes, headaches and dizziness. for D '. Pill 
a Don't wait! Ask your druggist for Doan’s Pills, used 
FREE Print and successfully by millions for over 40 years. They give hap- 
pteture Sample py relief and wil! help the 15 miles of kidney tubes flush 


sioner th A poisonous waste from your blood. Get Doan’s Pills, 


oa te ie Sure OTTAwa Loc Saw pWeite for 


bis OTP WA to work for you. 
p4ato. Wood is valuable 
— B.. enone Does more than 10 men. Easily 
U. s. School of of "Music, 8 88 Brunswick Bidg.. 10 N. Y. C operated. Falls trees—and saws 
Please send FREE I P Demate and Hiuctrated B . : , ee. —. 6-hp. engine for 
let. Ta , ked be SAW 10 to 20 . ; “OTTs WA MFG. CO. 
(Do you have | , CORDS A Dav . 801 Wood St. Ottawa, Kans. 
Piano Mandolin Trombone Piano Accordion ~ - 
Violin Saxophone anj Hawaiian Guitar 
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Please Pr ) profession offering oppor M 
: nm and complete course embracing every branch from 
, late to Porcelain Work, which prepares you to work for 
Ve tists or start your own business. Individual instruction 
ra ae sining in day or night school. No books—no 

alenS m request 

mccaRmie a . OF MECHANICAL DENTISTRY 
> -« Broad $ Dept. 817, Philadeiphia, Pa. 


ENGINEERING, Broadcasting. Serv- 
icing, Electronics, Aviation, Marine 
& Police Radio taught thoroughly 
a \ 48 weeks’ Engineering course equiv- 


, = . c alent to 3 years’ college radio work. School established 1874 
Doing a Winning Job in the War as expenses low. Co-eucationsl. Cotaleg free ; 
Dodge Institute. Dept. 503 Valparaiso, Ind. 
QNAN GASOLINE DRIVEN ELECTRIC PLANTS provide —_—__—_—_____— a a 
@ectricity in locetio t is not otherwise available, 
c or emergency ond standby service e 
usends Coing @ winning job in the of Natural Physical Training builds 
is health and strength. Send for my 
to 35 wotts. A.C free booklet Building A Better 
cycles, 110 to 660 volts S Body 
to 4000 volts. Also dual HARRY GOOD, 3261-S WATSON RD., ST. LOUIS, MO. 
ond D.C. output models. Air 


Sen ARTISTS MAKE MONEY 


alte leerienemneaeiet iiemsemieeemnme el Find out your ability. Send name, age. occupation and 
D. W. ONAN & SONS address for Free Vocational Art Tes 
= 1806 Royalston | Minneapolis, Minn. yy, ART INSTRUCTION, INC., 8143 Art instruction pba Minneapolis, Minn. 

4 (Formerly Federal Schools. Inc.) 














EXCELLENT PAY—Here's a trade which has al- , 
ways omy ay good pay. Once you heve it, There's VG 

you never lose it, and there's always room for 

advancement as you increase your skill. GROWIN 

POST WAR SECURITY—Welding has grown to be MAND vo Nt 
one of the top trades in the country, and with DE 

plants swinging over, you'll have no trouble 
sticking to this profitable work alter the war. Biss¢gemumesagges 
NON-PROFIT INSTITUTION—Learn welding from [idissseeeeeauiaae 
A to Z in 5 weeks where materials are your Qgaeuseeeenee 
only cost. Ask for details today. 


HOBART SCHOOL OF 
ARC WELDING 
Box P-831, TROY, OHIO 


for trarred 


— 
One of the World's Largest Builders of Arc Welders and Eguipmert ” 
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Do you want action vow—in a vital, growing war-time industry . . . helping 
to turn out fighting planes and jeeps and bombs and tanks? There's a big de- 
mand for men and women plastics technicians to fill important war industry 
positions ... and if you start your training now—at home—you may qualify 
for a place in this vital part of the war program, 


LOOK TO THE FUTURE 


Even more important is the question—what will you do when the war is over? Will 
you be among those fighting for jobs that may no longer exist? Or will you be well on 
your way to a permanently profitable career, or established in your own business, with 
plastics? 

Build your personal post-war plans on a sound knowledge of plastics. This country is 
already in the Plastics Era, The future of the plastics industry is so rich that some pre- 
dictions seem exaggerated and fantastic but che fact remains that plastics have proven 
themselves and are vital in the production of airplanes, autos, furniture, radios, traing 
Ss REPORT clothing, electrical appliances and equipment, machinery, tools, and hundreds of othet 


products. 
ESS , 
uce = CHOOSE YOUR FIELD...Enter it thru PLASTICS 

dge, 
acknow les os final You should be able to see for yourself what plastics will mean in virtually every field— 
receipt ‘ the possibilities that will be available to those trained in plastics. Now is the time @ 
1 pape rs. 


sTUDENT 
S 


prepare for your chosen field, as a plastics technician 


juation, LEARN AT HOME 


rf cx 


nauor 


Make your increased hours at home pay you dividends. You can easily fit into you® 
spare time your training for a Career in pl istics. You won're need to lose one minu®® 


yn bi you 

- really enjoyed YOU he 
ave , ane 

ih ourse of study tion 
Ment co yperath 
cellet hel sand coo} “a 
friendly \ i feel t 
have & 


ume 


from your present work. .simply devote a few hours each week to enjoyable hong 
study, like thousands of other men and women are doing who are helping their cout® 

il try while helping themselves. The Plastics Institute course is an easy, practical rested 
has been ** method which will help fit you for this promising and interesting field...and if yoR 
ire now working with plastics, it equips you for advancement. During the entire cours? 
your training is supervised by men well known in the plastics industry, in which they 


ine { 
yendec 
you nd money ex} 
ind 
the 
on my 


rhwhile R.F.P 


rraimins 


wor 


have been recognized as authorities for years 


TIME IS PRICELESS—ACT NOW! 
Find out how the Plastics Institute can help YOU. Mail the coupon for your copy @ 
the large FREE, illustrated booklet, the “World of Plastics.” It is crammed with vali 
able information about plastics, tells about the new plastic airplanes and other uses fat 
this revolutionary new material . as well as about the oppo 
tunities for YOU in plastics. Decide NOW to let plastics poimt 
the way to YOUR success .. . send the coupon TODAY. 








AMERICA’S ORIGINAL 
INDUSTRIES TECHMICAL INSTITUTE maMNea's OneemeA 


1220-D Chanin Bldg. 626-D LaSalle-Wacker Bidg. 194 So. Alvarado St. 
New York Chicago Los Angeles 


Plastics Industries Technical Institute 

626-D La Salle-Wacker Bidg., Chicago 

Gentlemen: Please send me the book let “World of Plastics” and information 
on your training program. I understand there is absolutely no obligation. 


Name__ 
ee 
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Get In atthe Start—and Grow 
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Sestnnnin Make $5, $10 


a Week Extra in Spare Time 


ave Fingers * 


Steel-GripF Finger com 


Hundreds of tories are saving 
time and injuries in war produc- 
tion by protecting workers with 
Steel-Grip Finger Guards. Used for 
handling rough or sharp articles, 
for buffing, grinding, sanding pol- 
tehing, pone press work and hun- 
dreds of other jobs. Protect fingers 
orthumb, front or back, from cuts 
abrasions or blisters. Made of 
durable leather with elastic web 
back forsnug,cool, comfortable fit. 
Easy on and off. One size fits all, 
men or women. Send 1c each for 
D HICKC — samples or trial order box of 50 at 
8 Me each, less 10°% 
Cata'og of Steel- _Grip Safety 
Apparel free on request 


STEEL Rip 
INDUSTRIAL GLOVES CO. 
od Pomens Industrial 652 Garfield Bivd., Danville, Il. 
* Safeguards Since 1910 Canada: ean 1Co., Toronto e 


LEARN AT + 
nome 79 MOUNT BIRDS 


Animals, Heads, Fishes, Pets; to TAN. 
Be a Taxidermist. Profit and FUN. 
Hunters, save your valuable TROPHIES. 

Mount ducks, squirrels, eve ye ing. Learn to 

‘AN for leather and fur derful HOBBY 

Have «a ™M MUSEU BIG PROFITS 
mounting for others. INVESTIGATE now 


FREE BOOK With 100 fine 

ame pictures 
. NOW absolutely FREE. Write TODAY. 
Send Postal TODAY for FREE BOOK. State AGE. 
AXIDERMY, Dept. 339C, Neb. 


N.W. SCHOOL OF T. 





STAMMER? 


This new 128-page book 

Its Cause and Correction. 
Bogue Unit Method for scic 
tion of stammering and stutt erin 
cessful for 42 years. Free—no ot 
Benjamin N. Bogue, Dept. 1852, 
Tower, Indianapolis, tnd. 
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OTTAWA 
Mm TRACTOR 


Falls er, Log SAW 


Uses Power Take-off any trac- 
tor. Direct drive. Long stroke. Saws fast. Write for FREE 
Book and Prices 


Easy on fuel. Thonuss _— ot satisfied users. 
ig labor saver. Low 
OTTAWA MFG. CO., ‘Deo. Forest Ave., OTTAWA, KANSAS 
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“LANGUAGE IS A WEAPON” 


e « @ In global war every branch of our combat 
service stationed in foreign countries or at home 
needs men for special duty who speak a foreign 
language. 


SPEAK ANOTHER LANGUAGE 
quickly, easily, correctly 


by LINGUAPHONE 


In the ultimate peace, men and women in many 
occupations will find special opportunities here 
and abroad if they command a foreign language. 
For a thorough and sound practical knowledge 
thousands of forward-looking people are finding 
the world-famous Linguaphone Ear-Eye Conversa- 
tional Method the rational and modern way to 
learn to speak and read a new language. They 
save time, work and money, pursuing this simple 
training at leisure in the PRIVACY OF THEIR 
OWN HOMES. 
A faculty of 250 famous language teachers made 
Linguaphone Home-Study Courses in 29 languages: 
RUSSIAN JAPANESE SPANISH 
PORTUGUESE FRENCH GERMAN 
ITALIAN CHINESE NORWEGIAN 
and 20 others. 
Send for FREE Book—Call for FREE Demonstration 
LINGUAPHONE INSTITUTE 
58 RCA Building, New York e Tel. Circle 7-0830 





STUDY AT HOME for PERSONAL SUCCESS and 
LARGER EARNINGS. 31 years expert instruction 
over 106.000 students enrolled. LL.B. Degree 
awarded. All texts furnished. Easy payments. Send 
for FREE BOOK — ‘‘Law and Executive Guidance’’. 
AMERICAN EXTENSION SCHOOL OF LAW 
Dept. 32-S 8 East Huron St., Chicago, til. 


Write for my Free Book How to Become 
an Expert Penman,”’ which shows what ot 
ers have accomplished by taking my Cour 
Enclose 10c for one of my Favorite Pen 
Points and your name with a beautiful flour 
ished bird written on a card. Write today 


T. M. TEVIS, Box 25R, Chillicothe, Mo. 
@eeeeeeee?ee?es*s 


Keep car radiators cleaned out for 
greatest motor efficiency. Use 


Sani-Flush 


~ THERES 
MONEY 
IN 
RAYE BURNS will teach you HOW to CREATE ORIGIN: L ss RS 
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10¢ and 25¢ sizes 
Directions on can 





CARTOONS at home that you may SELL! Course contains 
36 lessons and over 600 Iiiustrations. All for Only 


Send name and address for free details. 
RAYE BURNS SCHOOL, Dept. 8, Box 1298, CLEVELAND, OHIO 


a ALM LLL 


COMBINED WITH 
Practical Mechanics Simplitied 


NEW 2-in-i reading course! Now you can learn the 
speedy, simplified system of calculation used by drafts- 
men, engineers, accountants, “master minds” on the 


tage. Learn easy way to multiply 4 figures by 4 fig 

ures without using old-fashioned multiplication; add 

lo mns of figures this Inghtning short-cut method 

Learn horsepower, slide rule, micrometer, logarithms, wood 

veasure, puzzles, etc.. etc. Large illustrated volume com 

ete with answers, only $1 postpaid. Satisfaction or refund 
Amaze friends with your magx - like mental powers (Ce) 
Complete details ... mail coupon TODAY! 
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Dept. 4-304 Chicage | 
about “Short-Cut Mathematics and 
fed.” No obligation 
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IS THE TIME 


To PATENT2 SELL 
YOUR INVENTION 


Now, more than ever before, is the right time 
to patent your invention. Why? Because manu- 
facturers presently engaged in war production 
are looking ahead to the future by buying up 
patent rights now, so they will have new and at- 
tractive items to make and sell for civilian con- 
sumption as soon as the war is over. This is what 
happened during and after the last war. Henee, 
the smart thing for you to do is to look ahead 
to the future too. Protect your invention by 
applying for a patent now, so you will be in 
position to cash in on an outright sale, or 
the royalties your invention will bring. 


“PATENT GUIDE” SHOWS WHAT TO 


Our Free “Patent Guide” contains comp 
information about patent procedure and 
to sell inventions. It tells you how to find 
whether your invention is probably patenta 
what steps to take in order to obtain patent 
tection for your invention; how to arrange 
the profitable sale of your invention; and 
to secure financial backing if necessary. 

“Patent Guide” also gives many il 
trations of successful inventions ; 
many simple improvements on alre 

existing inventions proved to be | 
commercial successes ; contains cou 
less other items of vital interest 
all inventors including the illus 
tion of over 150 basic mechan 
movements. L 
Guide” you 
a “ 


disclosure and establishing d 
of your invention. 


Send for your free “Patent Guide” today. 
member—action is important—delay may 
costly. Mail the coupon in an envelope or p: 
it on a penny postard NOW. 

CLARENCE A. O'BRIEN & HARVEY B. JACOBSC 
Registered Patent Attorneys 
32-H Adams Building, Washington, D. C 


CLARENCE A.OBRIEN 
& HARVEY B. JACOBSON 


Registered Patent Attorney before the United States Patent Office 
32-H Adams Building, Washington, D. C. 
Please send me your 48-Page ‘‘Patent Guide for the 


Inventor’ and specially prepared ‘‘Record of Inven- 
tion’’ FREE. This request does not obligate me. 
Name 

Address 


City.. ... State..... 
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'{NCLUDING RADIO 
AND REFRIGERATION 
news for anybody interested in Electricity NEW 
Applied Electricity brought right down to date 
with NEW Electrical subjects fully covered including Electrical Blue 
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You can learn to design airplanes. A Ryan 
Home Study Course in Aeronautical Engi- 
neering will prepare you quicker for a 
job with good pay and a future. Easy to 
understand. No experience necessary 


F R E 2 24 Page Valuable 


iWustrated Booklet 
RYAN AERONAUTICAL INSTITUTE 


418 Lindbergh Fiecid, San © Die go. California 


By M. M. SWARTZ 


Direct Mail Consultant 
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COLLAPSIBLE 
(Vest Pocket Size) 
HEATAS STOV 





“COOK- STOVE” in 


a VEST POCKET? 
Yes, Sir!..and FUEL TOO! 


Want a cheery fire, fast? Light a HEATAB! Wet or dry 
it gives instant flame, long-burning, intense heat . . . 
outdoors, indoors . . . for cooking, camping, picnics, 
hunting, fishing, starting furnace, stove or grate fires. 
Countless other uses by housewives, doctors, nurses, den- 
tists, chemists, industrial workers, Boy Scouts, Girl Scouts, 
Red Cross and Civilian Defense workers. Needed in First 
Aid and Emergency Kits. Carried by armed forces to heat 
combat rations. olid, compeet non-poisonous. NO 
SMOKE, SOOT, FUMES or AS 
SPECIAL OFFER: COLLAPSIBLE STOVE (Atevestpockst 
included with TWO LARGE pores OF HEA 
only $1.00 postpaid... ORDER BY MAIL, TODAY! 


3. we. SPEAKER conporation 
75 WN. Water Street 
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H E ATA BS concentrated 
: HEAT 


LG. A SMUT Ag AnTORN OF Toe HUMAN 
forme t 


they're talking about! One et the 
or both 


detailed | i ¥ pi f the body, posed and in action 
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OUSE OF LITTLE BOOKS. 154-156 Fifth Ave.. New York 





w AN T a permanent busi- 
ness profe of your 
own? Then become a foot 
correctionist. Earnings of 
men and women in this 
greatly needed profession 
run as high as $50.-8100. weekly after a few weeks home training 
—not medical or chiropody—easy terms, no further capital 
needed, no goods to buy. 47th year. Write for free booklet. 


Stephenson System of Foot Correction, 62 Back Bay, Boston, Mass. 
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Electro Etcher, 
Ave., Cincinnati 


‘Dept. R-603, “berader 


ARTHRITIS - NEURITIS - SCIATICA 
Why continue to suffer the agoniz- 
ing pains of these diseases when the 
usual remedies have failed? Learn 
about a new trustworthy, modern 
non-surgical treatment method This marvelous 
treatment is completely explained in the Ball 
Clinic's FREE Book Write today No obligation. 


BALL CLINIC, Dept. 5100, Excelsior Springs, Mo. 
, POPULAR SCIENCE 








FOR NATIONAL GRADUATES 


Shortages in trained, skilled men run into the 
hundreds of thousands. One of the biggest fields 
is RADIO, with its many fascinating branches. 
War-time demands for Radio men are tremen- 
dous and will continue UNABATED after the war. 
That's important to you. You want training in a 
field that will continue to advance. National 
Schools offers you a time-tested method of Home 
Training which has helped thousands of men to 
more pay and unlimited opportunity in the 
growing RADIO industry. You can actually start 
earning in Spare Time, even while you are train- 
ing for a good permanent job as a RADIO tech- 
nician. You need training. National can definitely 
help you. Simply send the Coupon and we will 
mail you a FREE Specimen Lesson and Big Op- 
portunity Book so you can judge for yourself 
just how you can be helped to bigger pay and a 
Life Career of Success 





MENTSUBJECT TO 
MILITARY SERVICE 
AIDED BY TRAINING 


Radio Training helps 
men get ran ex- 


cou- 
Many service men 
enrolled. 








DUPLICATE THE SUCCESS 
OF THESE GRADUATE 


. 


0. K. IVEY H. SCHROEDER 


“National Schools has done 
wonderful work for the man 
who wants to get ahead in 
ife. Your trained man can 
get a job at a much higher 
Sais 


ary 
0. K. Ivey, Washington, D.C. 


“Your schooling helped me 
obtain a swell job. Now, in 
the Navy. I am following the 
profession I learned at Na- 
tional. It will help my chances 
for rapid advancement 

H. Schroeder, U. S. Navy 


THOUSANDS OF GRADUATES ATTRIBUTE 
THEIR SUCCESS TO NATIONAL TRAINING 
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SHOP METHOD HOME TRAINING 
fully qualifies you for bigger pay jobs 


Regardless 
of your 
Age 

you can 
Enroll 


More than 50,000,000 radios in use. They 
need servicing. Over 800 Broadcasting Stu- 
dios employ trained radio technicians. The 
movie industry and thousands of theatres 
employ Sound experts. Factories are adopt- 
ing audible address systems, The Air Lines 
and Government need Trained Men. Here 
is your opportunity to get into a perma- 
nent, profitable field of enjoyable work. 


You profit by a 

fascinating career 

in RADIO 
RADIONICS 
ELECTRONICS 
TELEVISION 


YOU GET HOME TRAINING 
FROM A REAL, ESTABLISHED 
TECHNICAL TRADE SCHOOL 


For 38 years National Schools has trained 
ambitious men for Top Pay trades. Square- 
ly behind you are the modern, completely- 
equipped Training Shops of National where 
we pre-test and prove every instruction sent 
to you. Every phase of your training is per- 
sonally supervised by an established Facul- 
ty of practical experienced instructors and 
engineers. They have developed progressive 
methods of training you in your home com- 
parable to actual shop practice. Unique 
training facilities give you Home Training 
based on Resident School Shop principles— 
methods not available from any other source, 
to our knowledge. You'll be amazed when 
you receive our Complimentary Lesson and 9 
full details. Send the Coupon at once, 


NATIONAL SCHOOLS 


Los Angeles 


1 


California 
ESTABLITHED 1905 \ 


nom AG 
MAIL OPPORTUNITY COUPON 


National Schools, Dept. PS-8 

4000 So. Figueroa, Los Angeles, Calif. peste on penny postal) 
Moil me FREE, without obligation, one Lesson ond Opportunity 

Book, with full detoils about how | CAN become o RADIO Technicion 


(Mail in envelope or 
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B Mechanically Snclined Men 
ARE YOu AN B HOME APPLIANCE 
OLD MAN | REPAIRING 


AT QUITTING TIME? p02 8g Money -Sudependence 
Fagen —e 


‘ 

America’s War Made Industry 
Restriction of manufacturing has meant that the men who 
know Home Appliance Repairing—fixing refrigerators, vacuum 
re in cleaners, washing machines. motors, welding, nickle plating, 

Do you think ts all etc. etc. are reaping a steady, daily stream of dollars and 
° building for themselves a permanent profitable business 
right for you to feel so 
fagged seri No Previous Experience Needed 
geged out at quitting : “ “ ; 
. > The ability to hold and use a too! plus an ambition to make 
time: Do you know why money is all that you need to become a successful Repair 


. ° _ Shop Owner 
you're so tired? With Full Ti s Ti 
many men it’s the wnsus- a v ime or spare time 

° ‘ aa oa Work as many hours as you want. $5.00—$6.00 an hour often 
pected strain and “drag made 
on delicate, hidden cords New Course Tells All 

: Our new course on Home Appliance Repairing profusely 

that saps CnNeCTEY +++ and in illustrated shows you in simple, easy to understand language 


os ; how to make all repairs. build tools you need and how to get 
many Cases these Strains business to come to you. Price of course is so low that your 


can be relieved comfort- savings on your own household repairs wil! quickly pay for it 
Send today for complete FREE literature on how you too can 


ably with the help of a get started 


Bauer & Black Suspensory. CHRISTY SUPPLY CO., 
READ THIS FREE ILLUSTRATED BOOK! 2835 N. Centra! Ave., Dept. D-701 9 Chicago 


It shows and tells how men in atl costs ——— - 
of occupations claim they've foun 

the'snvwer 10 “oUrTTING Time, | POWERFUL VISION—LONG RANGE 
FATIGUE”... why they say they feel 
years younger... more active... more 

alive. ..all through the day! 
DON'T FEEL “BUSHED” ANOTHER DAY 

SEND THE COUPON NOW! 6-POWER TELESCOPE $2.49 
Perfex for spotting ships, planes: watching sporting events, 
birds, etc. Genuine black life-timie plastic eyepieces with 
ly-ground 33 mm. lens. Objects 600 yards aw appear 
nt. Simple to focus on both t 








ULL S Ae Suspensories 


5 DAYS FREE TRIAL. If 


Division of The Kendall Company retur refund. SEND NO MONEY. nt * 
2 fev r postage on deliver’ Jon't 


Dept. S401 ion © ‘telescopes may be curtailed as it has been r 
2500 South Dearborn St., Chicago, I. Vogue Telescope Co., 7759 S. Halsted, Dept. B-108, Chicago. 





binocular 


Maybe I'm missing something. Send me your booklet 
@m suspensorics. . . quix 


Nan 
Address “lel: 


A KITS 
T ’ 9 For High School & College 

“pi PULAR SCIENCE ’ Students. Send 5c for Litera- 
f } 4 ture and Retail Supply Catalog. 


A Paramount one-ree!l feature in Magnacolor. J. H. WINN MFG. CO., Dept. 108 
Produced by Fairbanks & Carlisie—in coop- 124 W. 23 St., New York 11, N. Y. 
eration with the editors of Popular Science 
Monthly. See it at your feverite theatre. 























...if you subscribe at once to HOBART’S 


Metes Dee Service 


irst you get the con- 
densed Finding List and List of Sources. 
Determine characteristics you want in a 
metal, apply code listed. loca'e metal by 
the corresponding code in list. Another 
column gives instant reference to manu- 
facturer. Saves hours of searching for 
special metals. 
SEPARATE ALLOY METAL SUGGESTIONS 
These loose-leaf sheets come free | 
mee my ——. — spe- 
cifications, drawings. Send name : . al 
~ 0 » i] RT and address to... eeeeen ee Seine 
+4 a HOBART BROS, Box P-83, TROY. OHIO man coanected ~- oy 
eee welding should own. $200 


Ore ‘ the Wartd'’s Largest Bu/ders of Are Weide 
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Rich Rewards 
in PLASTICS 


Majestic New 
Industry Unfolded 
The whole story now revealed by 
noted authority describes many fas- 
cinating and amazing experiments 
in Plastics—tells of great opportun- 
ities “Now & Future.” Defense workers, farmers, execu- 
tives, and men with their eyes to the future will want this 
wealth of new money-making inspiration and information. 


SEND NO MONEY 
Simply mail name and address and pay postman $2.00 plus 
mail c.o.d. and postage charge upon delivery. (25c extra in 
Canada) Return in ten days for refund if not fully satisfied. 
Simply write “Send Lougee’s book on trial,” giving your 
name and address. Mail it today! You'll be glad you did it! 


PLASTICS INSTITUTE 


221 NO. LA SALL¢ ST., DEPT. 5-8 « CHICAGO, ILbINOT8 


Amma's BEST be.5) SHOES Gm 
ER 

2D Doig = 
ee 


wt (Oud. bas cO., BROCKTON, mass. ED 


WARTIME PHOTOGRAPHY 


—while preparing tor sound future careers! Trained 

men and women photographers are needed now more 

than ever before. Qualify at largest, oldest school that 
has trained many of today’s most successful photographers. Over 450 
WN.Y.1. trained men winning promotion, higher pay in photo divisions 
of Armed Service. Resident or home study courses. No classes. Start 
immediately. Big FREE book gives details. 
Mi. ¥. INSTITUTE OF PHOTOGRAPHY, Dept. 5, 10 W. 33 St, New York 1, M. Y. 
—————————————————— 








ELECTRICAL qeomee t good grasp = wits electrical 
e 


field. Moder und able. Theory ma 

RADIO ENGINEERING. E xtra fine course in Fadio. public address, photo-electrie 

Sie Tine ‘ou to be super-service man, real vacuum tubetechnictan. Tuition 
ae course. Deferred payment plan. Servicemen needed badly. 


Write for free copies of school catalogs, student magazines, etc. 
LINCOLN ENGINEERING SCHOOL, FranklinSta. ,Box61-$56 
(Formerly at Lincoln, Nebr.,) WASHINGTON, D. C. 


REED MICROMETERS 


0-1" reading in 1/1000” 


. One of America’s finest 

precision micrometers 

made over 30 years. Deliveries made to 

men working in war plants. Price Model 

No. 801 shown above $6.25 less 10%. 

Write for literature showing other types 
manufactured. 


” GEORGE SCHERR CO. j25 "8 totezetre St. 


EARN MONEY fAinzixe 
PORTRAIT: 
@ No previous training or talent neces- 
sary. Unique Stuart System teaches you, 
by mail, in 10 simple, easy-to-follow les- 
sons, to make excellent charcoal and oil 
STUART likenesses. Detailed guidance for your 
STUDIOS every step. Send for free book today. 
121 Monument Circle, Room 288, Indianapolis, ina. 
Please send me free book and outline of lessons. 
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ase mention Poputar Scrence MONTHLY when writing to ad: 


How To 
PROTECT, 
FINANCE and 
SELL YOUR 
INVENTION 


yotr first thought, naturally, is 

“How Can Cash In On My 

Invention?’’ We can tell you new others did it— 
who they went to for finances—how they arranged 
partnerships—how they made contacts with manu- 
facturers—how they dictated royalty arrangements 
—how much money they made—how you can find 
a market. Our new FREE BOOK discloses sources 
of quick revenue if your invention is patentable 
and saleable with profit possibilities, 


FIRST HAVE US PROTECT YOU 


Commercial or successful inventors first get a U. S 
Patent protecting their invention. Remember, if 
yours has value to others first protect its value to 
you. A patent safeguards you against someone 
copying and commercializing your invention—it is 
a strona sales weapon for you in getting a buyer 
or financier—it sets up your idea as original, dif- 
ferent, and valuable to those you expect to put 
your invention into practical shape for money- 
making. 


HOW WE CAN HELP YOU 


We are Registered Patent Attorneys having long 
experience in helping inventors. Our service covers 
all phases of patent work and our individual ef- 
forts are supported by trained patent draftsmen, 
attorneys, searchers, etc. We will—first—advise 
you as to the probable patentability of your in- 
vention—and later prepare, execute and prosecute 
your patent application. Get full facts now— 
another inventor getting ahead of you with patent 
may mean you lose all! Mail coupon today—a 3c 
stam may lift your present income to early future 
security! 
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MORE JOBS for MACHINISTS 
and bigger pay for men who know their work 


This big home-study and reference course gives you the 
practical facts on machines and methods you need to ad- 
vance in machine shop work. Take advantage of the other 
man's experience as found in books, to solve your prob- 
lems, increase your efficiency, with 


The AMERICAN 
MACHINISTS’ LIBRARY 


6 volumes—2368 pages—2516 illustrations 
(A combined home-study course and reference library) 
This library of machine shop practice was written for practical 
men. It gives you the best methods for every kind of machine shop 
work. It fully explains lathes, drills, and other machine tools and 
their operation, automatic screw machines, speeds and feeds, gear 
design and production, jigs and fixtures, punch and die work, 
metal surfacing. etc., etc. Plainly written—completely illustrated 
the best kind of help to the machine shop man who wants to 
advance himself 
Ne money down—special price—easy payments. 


EXAMINATION COUPON 


McGRAW-HILL BOOK CO., 330 W. 42nd St.. New York 
Send me for t examination the American Machinists’ 
pracy. ory I will send you 1.50 tn 10 days and 

path ly until tBe pric e of $18.50 is paid. If not wanted 
brit return the stpatd. (To Insure prompt shipment 
ite plainty and nw te a ' tines.) 


Name 

Home Address 

Ciiy and State 

Pesition 

N@me of Compar 
u 





’sM-s 


Inventions Wanted 
Patented or Unpatented 


Enventions can now be safely sold without patenting 
@xpense. If you have a practical, useful idea for sale, 
either unpatented or patented, write teday! 


Chartered Institute of American Inventors 
Dept. 3, 631 Pa. Ave. N. W., Washington, D. C. 


PATENTS 


PERSONAL SERVICE 


sketeh and 
search and 


My 
service 
ctest 
lence on all 
your patent 
problems. Send 
me a model or 
wing, oF 
jescription of your invention, and $5.90. I will make « 
repor romptiy as t ts patentability and send you «a 
copy of my T2 page hook let Or f you prefer to read my booklet 
first, Write today for FEB copy. Registered Patent Attorney 


L. F. Randolph, 340-0 Columbian Bidg., Weshingten, D.c. 


Personal 
assures 
confi 


Now you can own these 


INVENTORS 


You may get by without—but you will do much 
better with these three FREE in- 
valuable guides in 
protecting YOUR in- 
vention. Having a 
strong claim never 
hurts, and these 
guides tell you how 
to go about it. 


VICTOR J. EVANS & CO. 


REGISTERED PATENT ATTORNEYS FOR NEARLY 50 YEARS 
740-3 MERLIN BUILDING —— WASHINGTON, D. C. 





Have you 2 pf 
£ 

atect che © 

you develops 


Oh Ee ce 
.47 We 


TENTS 


AND TRADE MARKS 
C.A. SNOW ECO. 


Registered Patent Attorneys Since 1875 
Write for Free Book and “Certification of Invention” form 


427 SNOW BUILDING, WASHINGTON, D.C. 





PATENT YOUR IDEAS 


SEND FOR FREE BOOK =———. 


t Attorn 
Patent Off e 


CARL MILLER d Pate 
Mem u §$ 


Former 





Local “Store Route”’ 


Plan pays men whe you 
ote money—steady le ess 


vast rich fie 
r quick fj 


lly adver- 
ucts FREI 


Ne exeries 
Vrite TODAY! 
WORLD'S PRODUCTS CO 


83-H Spencer, Indiana 


Dept. 


‘Western Union"’ Standard Electric 


Rapvio-TececrareyH Sicnat Sets 


ow.) Te 


in telegraph 


own your 
messages 


legraph sending ané 
cod 


You # 


con pact metal case ¢ ntaining Sendi 
~artmen wr 


iy r 


Y ma also get complete 
y 


Western 


al 
Ty quuspal chance to prepare 
rmy. Navy and Marine 


Immediate — yuantity 80 
f —_—_— 7 \" BuzzeEsi 

FREE! poiciin Poe | '% Chlens! 
= a — ¥ FLASHES! 
Tear out this ad. write name and address in margin 
outfits a POST PAID. Or order ».D, pay postman 


As used 


ner M 


NTHLY 


or for sending messages betwee 


n 


As used tn Wireless 
in T 
As used ta Night 
m ail $3 95 and we will send 
outfits plus postag 


elegra 
"Signalling 


RADIO WAREHOUSE MARKET °*2,,.Yoe*"s..c°°" 
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ELECTRICITY 


Beginner or Old Timer—War Worker 
or in Service—To Earn More Money 
NOW and Prepare for a Victory Job— 
YOU NEED THIS GREAT NEW 3-VOL. 
REFERENCE SET! PRACTICAL! 


Get this Urmaging 


ex = xi a 


spe Hansen 








FREE WITH 
ENCYCLOPEDIA 
One year of personal ad- 
vice by mailon any Elec- 
trical or Radio subject. 
Also big FREE book of 
15@ Shop Prints if you 

Act Now. 





MOTORS © ELECTRONICS « 
SWITCHBOARDS « RADIO « 
POWER PLANTS « AUTO AND 
AIRPLANE ELECTRICITY « 
AIR CONDITIONING AND 
Hundreds of Other Subjects. 


for 7 DAYS 





I WANT EVERY MAN 
INTERESTED IN ELEC- 
TRICITY TO SEE MY 
SENSATIONAL NEW 
COYNE REFERENCE 
SET. Here at last are the 
books you've been waiting 
for. Written so you can un- 
derstand it. EASY—PRAC- a 
TICAL —COMPLETE, 
Hundreds of illustrations. 1 
Fully indexed — answers 5 | 
electrical questions quickly. § 
Based on famous Coyne i 
“learn-by-doing’’ training 
Coupon brings all three 4 
books for 7 day FREE § 
TRIAL. ACT NOW! 


SAVE 10%, jeez" 


SEND NO MONEY—Just Mail Coupon! 


Don't risk a penn 
one week ABSOL 


amazing books in your home for 
ou don't agree they're the finest, 


! Eeomine all th 
JTELY FREE! ty 


most practical set of electrical home study and reference books you ever 
saw, send them back and you owe me nothing. Send coupon TODAY. 
Src tevin teen Sava aaaeeds eee 


mee Pauling St, ope: Gr of Saree 


ecchenamie 
Th ei he 
books. 1 t Sone ge woes g 


SCHOOL 


a. peanpale. Within 7 days 
or eetul y oe 9$ and 
y the 


$13.95 is paid. 


eee eee ee 


ice t8 


‘price, 3 $12.55, wig or 


front ghey ve $1.40. Same 








AVIATION 


FOR YOUR CAREER 
PLUS WAR SERVICE 


AT THE SAME TIME 


Before you are 18, MAKE YOURSELF THE KIND 
OF MAN THE AVIATION INDUSTRY OR THE 
AIR SERVICES WANT . THE KIND THEY 
CANNOT DO WITHOUT. so you can AD. 
VANCE RAPIDLY Since 1929, Curtiss-Wright 
Tech has been specializing in modern and pro- 
¢Tessive training for Aeronautical Engineers and 
Master Aviation Mechanics. (No flying involved.) 
White for full information. Include name, address 
and date of birth. Dept. PS-8 


<URTISS WRIGHT 
TECHMICAL | ), INSTITUTE 


GRAND CENTRAL | AIR TERMINAL 
Glendale (Los Angeles Co.) California 


THIS TOWER OVERLOOKS AVIATION'S MOST DISTINGUISHED SCHOOL OF AERONAUTICS 


tion Porputar SX 
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How to ms a = 
living on a small farm 


Want a small farm? Own one now? If you do want the @- 
joyment of security, a good living, pleasures of rural life, the 
freedom in being your own boss, FIVE ACRES AND INDE- 
PENDENCE-—the all-inclusive book by M. G. Kains, world’s 


leading small farm expert—shows you how to select, hdw 
easily to run your farm successfully. 

This book tells what kind of farm to rent or buy; how § 
choose it; finance it; what and how to plant; choice and cafe 
of livestock, poultry, bees, 

etc.; essentials of fruit and 

vegetable growing; fertilizers; 

irrigation; spraying; cultiva- FIVE ACRES 
tion; harvesting ; storage; sale 

of products and by-products. : 2 BAS : 
Every page packed with proved CONN A 
ways to make the small farm 

self-supporting—even profita- 

ble. Abundantly illustrated 

with workable plans and 

diagrams. Over 400 pages. 


Plan now to get i 

away from city wor- - =8 

ries, war shortages, GREENBERG: PUBLISHER 

high rents, infla- 402 Madison Ave., Dept. W, N.Y. 17 
J ; Send me FIVE ACRES AND IN- 

tion. Use this book DEPENDENCE at $2.50 postpaid. 

as your guide. If If not satisfied. I may return it 

not satisfied, return within 7 days for full refund. 

for full refund. ) Payment enciosed () Send C. 0. D. 


250m 








NAME 


ADORESS 


City & STATE 
see ee ene eo = oll 


Rapededgttacil mages 





& MONTHLY when writing t 27 





PEA EP LA EY 


capable as many others 


MENTAL 


PROVEN METHOD OF 
SELF ADVANCEMENT \@™ 


INCREASES 
YOUR 
CAPACITY 


NOW YOU'LL FIND IT EASY TO 


THINK YOUR WAY 
TO SUCCESS... 


Power of your Mind can be developed into a great 
force, by proper guidance. Use yout mental faculties 
to get the things you want in life—money, love, 
friendship, social uplift, a better job. You are just as 
earning several times your 
present pay. You ean definitely influence people to 
get the things you want in life. You can profit by 
the gecret of Mental Magic by simply thinking your 
way to success under the guidance of Self-Advance- 
ment throug 





SELF-ADVANCEMENT 
eh ae TRAINING COURSE 


Heipingn Yoursetf P elf-Adva 
S@ecess Principles ow f ‘ 
Ca@ncentration Drill 
DETERMINATION 
iw Your Wants 
Your Action 
S@ecessful Examples 
CONSTRUCTIVE 
ACTION 


ess Mail the 
Coupon tod. ay. Fray tman $2.98 
‘ if 


nce Your Forces we INSTRUCTIVE VOLUMES 

vocational. fl ssn") 

ADJUSTMENT 
, Yourself 


Think Creativety 


Best Fitting Career 
SiIxTyY STRAY 
THOUGHTS 
Happiness & Harmony 
Symmetrical Lite 
Get Your Objectives 











CONCENTRATION 





Peal Set 


e oy. - ~ 7 
-Advancement Service 
INGO South Broadw Place, Los Angeles, Calif 

Send your complete Self-Adv ement Course of 4 Lessons and 
Book of Sixty Stray Thoughts pay Postman $2.98 plus small 
harge with ur star s thatif after Javs lam not 


' 
' 
' 
' 
' 
(ps0) 1 
' 
' 
' 
' 
' 
? 


Paste On « 
PENNY POSTAL 


od. postage « 


satished I may return the material and receive full refund 
NAME___ — 
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Wis Own Experience 
as Helped Others Namo 
HEAR AGAIN 


hed for years for a way to 
ate his own misfortune. Finally, 
omanding the best scientific Man's Effort te 
m Sede available he solved his prob- Hear Again 
len Money. time and effort was no 
object he determined to build the FREE 
he st hes aring aid possible. His experi- % 
« can help you—it’s told in a Free 
booklet. Simply write Dept. 8— 
get yours today. 


The Story of This 


448 NORTH WELLS ST., CHICAGO 


for COMMANDO JIU JI | SL! 
by Irvin Cahn, 8.8. U.S. Marine Instructor 
Amazing beck gives you the detailed secrets 
Jiu Jiten “is. Choking holds, disabling 
ws, trick knock-out blo bone breaking tac 
iso defense methods and headlock | 
Shows many new tricks learned from \ 
jungle fighting \ 
laine use of Jap-choking Stick. Both men 
mn can defend themselves from toughest 
* and outlaws regardiecss of size. 
phot eran rhs 
, Not jus xt 
en cs ane ‘d trick exere tses—but a book of deadly, 
bone-b y. injurw-d ng tactics to be used 
when you're ag ng ee keeps.’ 
Y plete book. pver 150 pages, only $1.00. Order 
‘ OD Pa on $1.00 plus postage charges. Send 
or your core | oe 


a 
waces & FOLLETT Co 











1255 S$. WABASH AVE. OGEPT.F.S.8 CHICAGO, LLINGIS 


ey 
NEY 


ADVANCE SPECTACLE COMPANY 


537 South Dearborn Street 
CHICAGO ILLINO| S eee 
' cic t1QuIiD MAK 





On Scarfs, Ties, Stationery, Etc. 


Reproduce any snapshot on cloth, leather, wood, pa 
Sumply apply liquid Like magic photo appeare within 2 
minutes in broad daylight. Harmiess to negative. Won't 
wash off. Full colors Complete kit for 300, 
photos only $1. Send mo money, just name. Pay post 
man $1 plas few cents postage on delivery. (Canada, 
$1.25 money order only.) Order today 


L& M Mfg. Co., Dept. 256, Neave Bidg., Cincinnati 2, Ohio 


Get the BIG book, “WONDERS OF SCIENCE SIM- | 
PLIFIED” and FREE “33 Power Telescope Kit”—all 
for $1.98 prepaid. Write to 


METRO PUBLICATIONS, Dept. 708, 50 W. 17 St, N.Y.C. 


[) SHAVES FROM 1 BLADE 


AMAZING NEW 
BLADE SHARPENER 


New sharpener for all makes of h 
dou ble-edge razor bla ades s A 














necessary to change 


writes one user Anothe eo Say 
Ytaz0ROL L 


ae, Just tu turncrank to sharpen 
blade hice gears. Well made. Han compact, sturdy. 
Weighs few ounces. Will — venre: Makes idea! gift. 


J SEND NO MONEY! Pay postman only 
us ~ 4 — cents postage. Use 
RAZOROLL for 6 days and if you're pot delighted with 
aves you get, return RAZOROLL and we'|! return 
order today. RAZ 
Avenue, 
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INTRODUCING-New Victory Model 
“HANDIWELD ELECTRIC ~ 


ARE We 


PLUGS INTO 
LIGHT SOCKET 


Victory Model Handiweld 
Arc Welder cpqrance from 110 
volts, A.C. or D.C. current same 
as other arc welders owt priced 
generates tremendous heat toweld 
all metals. Not a toy welder that 
uses carbons, but actually uses 
standard coated rods—sizes 1 / 16” 
and 3/32”. However, due to 
Priorities a generous supply 
of s only are sup- 
plied with the welder. Guaran- 
teed not to burn out. Repairs 
fenders, auto bodies, 
tors, machinery rts, et 
Take Victory Mocel Handiweld 
anywhere to job, operate right 
from light socket. You'll fin 
thousand uses for this welder around your home, garag 
workshop. Also in garages, factories, repair shops 
; mechanics, inventors pimbers, 
a‘‘Victory Model’* Handiweld - 
h one to you with rods operatin 
and all necessary parts ~ “4 ‘the exception Cf s large jar 
and a small phoce of extension cord; these most everyo: has. Pay 
Rostman only $1.95 plus a few cents postage. If not Gelighted return 
ictory Model Handiweld in 5 days from receipt one money paid for 
tt will be refunded promptly. Rush your order no 


KUMFY PRODUCTS INC., Dept. S-205, Cincinnati, Ohio. 


— 





More good jobs now in Drafting. Learn AT 

HOME in spare time ( or at our Chicago Schoo! ) 

Send postcard for FREE TRIAL LESSON and 

see how easy to learn and get a good job. 
CHICAGO TECHNICAL COLLEGE 

K-219 Tech Bidg., 2000 S. Mich. Ave , Chicago, t1!. 


Tid meals) § 


Qualify quickly as Machine or Tool DE through spare- 
time home study. Many making $100 to $125 a week. Ex- 
panding industry calling for more machine and tool designers 
than available. Rush name and address today for facts on 


Machine or Tool Design State e. 
onio INSTITUTE OF CHNOLOG Box 109, Greenville, Ohio 


LEAR GAN ome y 


d train creators of ‘‘Terry 
see lar *Fellers.’ 


t 
and many others. Earn wh 








MONEY - 
oy oryt 


tle learning: Rush 1c for 
ull detalis, (State Ba. 


Clevelend 14, Ohie 


aoe Chart (to test your abilitv.) an 


THE LANDON SCHOOL, 4328 Nations! pusding 


AKE BIG MONEYcz HOME! 


NEW INVENTION 


M Clectroplates Brush 


New, patenied invention makes possi 
big carnings AT HOME. Replate au —_ 
orn articles in homes, stores, hotels, 
restaurants, etc.,with durable, s 
coat of metal—with stroke of 
4] simple, quick. Genuine Gold, Silver, } ice’ 
Cadmium, etc. Everythi furnished. Outfit 
complete, ready for use. No shop required. 
Clear from $2 to $5 an hour in lifetime busi- 
ness. Small investment starts in business. 
Steady repeat. eg os ee a Fy i in 
week. Send TOD AY for EE S MPLE 
and illustrated BOOKI rh _ you — have 
a life income from a Saiene of YOUR OWN 
built upon satisfied customers. Act at once! 


WARNER ELECTRIC COMPANY 
663 N. Wells St., Chicago, ll., Dept. 404 
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PREPARE FOR AGOOD WAR-TIME JOB 
... WITH A PEACE-TIME FUTURE / 


Trained Electrical men are needed now. It’s not 
how yore oe are, or how old you are, The question 
is Have Y the training to hold a good ee job 
today—and to insure your future after the war? 


fo ELECTRICITY 


IN 12 WEEKS 


ON REAL MOTORS, GENERATORS, ETC. 
ll Finance Your Py/ 
Electricity is the mighty power behind our Victory Pro- | 
gram. Men are needed now and as Electricity is essen- 
tially the same in war time as peace time Electricity 
ofters a big future when the war is over. “‘Learn by” 


Doing” in 12 weeks. You don't need much money— 
I'll finance your training. 


7. 
“Learn-By-Doing”’ 

Coyne training is EASY, PRACTICAL! Here you can 
train in 12 weeks—not by correspondence, but on real _ 
actual electrical machinery and apparatus. You 
“Learn by Doing”’ on real motors, generators, switch-" 
boards, ont all types of practical electrical equipment. 
Get your training first—then pay for it in easy” 
monthly payments after your training period is 
over. If you are short of money to pay for living expenses) 
while you are in school, we'll get you a part-time job soy 
you can “‘earn while ou learn’’. After you graduate,) 
we give you LIFETIME ff EMPLOYMENT SERVICE.) 

You don’t need experience or advanced education.§ 
The Coyne **LEARN-BY-DOING” way makes it easy.] 


Get the Facts 


This school is 44 years old—Coyne training is tested and 
roven. Mail the coupon and let me send you the big, 
tee Coyne Book and my complete story about how EF 

help you get the training you need for a good-pay 

electrical job. This does not obligate you. No salesmen 
will call. So act at once. Just mail coupon. 


H. C. LEWIS, President 


COYNE ELECTRICAL SCHOOL 
500 S. Paulina St. Dept.C3-73 Chicago, Ill. 


g«. «> ~ WeEeecRRees 
H. EWIS, Presiden 
Cc OLNE ELECTRIC AL *scHoo 
500 S. Paulina Street, Dept. C3. .. Chicago, Il. 

Send me your Free Book and tell me about your plans 
to hel Pp me. 
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POPULAR SCIENCE sox Meine, 


assipted 


OPPORTUNITIES 


WHAT DO YOU NEED? Classified Ads only 35¢ per word per insertion, 
Many worthwhile opportuni. you'll find everything you need payable in advance. Minimum ad 10 words. To 
ties apecar in these pages. for your personal, fa y or 
You'll find ail sorts of at- business use at low prices. be included in September issue copy should be 
trac e bu r cts an 
. ~ Please mention Popular Sei- in our office by July 8th. September issue on 


serv for 
gy work 1 amera, "ee Classified when writing to 
hobbies and what n lassi advertisers, You will be treat- sale August 2nd. POPULAR SCIENCE MONTHLY 


fied under ibject headings, ed fairly and courteously. 





—351 FOURTH AVE.—NEW YORK CITY 














ADV ERTISING CHRISTMAS Cards, Earn $2. an_ hour. MAKE money ap lying initials on automo. 
_ = . Take orders galore from friends. 50 Ex- biles. Also eline salesmen for short 
FREE 10 Reason s*’ why_you'll profit by ite folders with name $1. Free samples run Decal name lates. Ralco, 1483 Wash- 
classified advertising in Popular Science Ss America’s fastest selling 21 ington, Boston, Mass. 
Write for this free folder today cad the hristmas folder box. Costs 50c. Sells $1. — — —. - 
important facts it in fore y« Request samples today. Sunshine Art, Dept. AGENTS—300 Profit selling Gold Leaf 
place any classified - in ite fi N. 115 Ful ton St., New York City Window Letters; stores and offices. Free 
your copy today—it { < Kelly, . — samples, Metallic Letter Co., 437 N. Clark, 
Room 1102, 353 Fourth Avenue, ! oe Cc ALL. On Friends with sensational Personal Chicago. 
r tmas Cards—50 for $1.00 up. Per- 
ADVERTISING pl aced—ar iblication— sana Stationery. Also magnit ficent 21 Card | FREE Water and our concentrates, makes 
ipiete agen rvice. $1.00 ion ortme nt Profit 50c Experience flavors, iotions, shampoos, 72 products, 
ing mer ing o nnecessary, Samples on approval. Wal- | labels, bottles furnished. Qualico, F-20030 
.ce Brown, 225 Fifth Ave., Dept. X-35, | Russell, Detroit. 


Ase, 3302 est Dodge naha, } New York — LICK After-war fayofts! Start own busi- 

braska. CHRISTMAS. c ards- Sell 50 for $1 with ness; home, office Booklet describing 
a - : 1e Imprinted, Amazing val- “Collection of 127 Tested Plans’’ free, Elite 

ADVERTISE \ewspapers, magazines, Pub- ' ot ¢ ty easy orders. Also fast-selling Co., 214A Grand St., New York. 


lishers ‘ Mar Agen i7iT Mad- Box Ass 1 Generous cash profits. “a 
ison Aven ie, New Y rk Ci 5 is e needed. Samples on ap- = NTS: oa Sanit ary vate Sundries. 
= roval tsm t salit y erchandise; attractive prices. 

Cardinal Craftsmen, Dept. Send stamped env elope for list. K-B Prod- 


Adve sing Bureau, a won — ue &, 2175 Stat ion = 6 Cleveland, Ohio. 


pt 24 words, 149 newspapers, neinnati. Ohi 
Lis 


Free 

Grove, Chicago. UIC Cast rnings Easy. Show f is, . 

<— = — | Wt cK © nes r eC nristinas © ards with L ATEX Products. Lowest Prices—Samples 

VORDS 5 new spat ers $2.00. Goodall, name. { $1 ‘Als o famous “‘HertelArt”’ Diverso, Dept. X, 617 No, Second 
ardner, Va . California. ecar Christmas Assortmer J St rest » Milwaukee, Wisconsin. 

AGENTS WANTED Etching samples on appr DANDELION Death! Make—Sell. 1,500 

! 4 / . rap I Samy D apprure Other simp! 1 oe proc- 

100 SENSATION AL Mone Make 130, Chicago. esses. Thermod] aD. ’ Peo ri Ill 


fri@mds ou Ch n Relig s rde r aa , sensational Plastic NUS Silver Plati lis 7 
Scripture Te ; im . ite productions of any photo or I SILVER Sil er Plat ing, and rR Neots 
day, Becret Pal, Patriotic greeting n ly beautiful. Big earning | postpaid. NuSilver, Aurora, Ill 
and Git : t the bo ul n pportunity Part. or full time, Get detail ~ : > = — 
cabinets I idual eeth yuick _ Quaker AL ice Co., 914 Wain it SALESMEN: Dog-Gone-Dog, powder form 
Relative. S« em cards reté mm 5 St., adelphia, Pa, repellent. Good seller. Clark, Box 524 
and §2.00 each. Request famous $1 CI — - ~ | Harrisburg, Pa. 
mas 21 ard asso ent o1 SELL Christmas Card Ma ake ext money. . a = 
for e img ed Cl : ard is folders with name, § Sé PLAYING card game, 250 profit. Sample 
Special ‘Get Started Offer. Heden np & t pilin l-card Many ot 1 game 25c, Box 842, Denver, Colorado. 
Co., HS Broad Dept. PS-8, Nev Ex 

: 1 Me: ~ I . ANTIQUES, RELICS 
CoS, SSS, — INDIAN GOODS 


she my SWORDS, rapiers, daggers, pistols, armor: 
Dic 1 les, illustrated catalog, 25c. Robert Abels, 
method, } 860', Lexi ngton Ave., ma Se 








ve Pe d Im ‘ op requ »_ or \ —— - 
Statignery. Reque ortment on ay ° ample. Gunmeta) Co., Ave. G., INDIAN Relics, coins, minerals, glass but- 
proval. Ne i lishers, catur, iiinol ons, Catalogue 6c. Vernon Lemley, , = 


N Abing'to i Mass - “~ 
orth DOLI -ARS come ea l lling friends beat —_ ne, Kar = 


a toa ras , ring you q Citul 90 for $1 Personal —— 276 ANTIQUE Firearms, Swords 
pas gs. Name on free samples. 16 > assortt + i oa tridges, Rifles. Indian Relics. Catalog, 1 
° g By - Big ae ty on (Photographs of Most) Heike, Wenona, II] 
eS, Briagepert, Conn , AUTHORS SERVICE 
INVEST with Uncle Sam! Get your money 
back with big interest; receive freedom 
and protection in return. Every loyal Amer- . € Dh 
ican can be a partner to Victory; buy U. S. y to “break into’ profitable writ- 
War Stan ps and Bonds! . Rush postcard for Free Details. 
ar ike cost | paintir N — —-- rt Writer's Service, Dept. F-150, 
fore offered. Gets orders fa raut 5 AGENTS—Coin Mone; *"s New—It's Hot! | St. Louis, Mo. 
for $1 Card name imprinted, 1! Tr Everyor ants radi an lastic plaques 
assortments. Big pr 1us, Samples f loved ommi r anced. We AU TOMOBIL ES 
on Approval. Pur ) 3043 : pt. leliver oll . Kondon, ‘Box ‘D7, Upper ——_—__——_ Sc 
242, St. Louis, M arby, Ps RENEW car batteries inexpensively. In- 
oo - ——— structions $1.00. Popular Service, Ra- 
EXTRA money f ell 50 for $1 PERSON Al IZED Patriotic Items! Today's | cine, Wisconsin. 
Christma as C ards r | Station great ers! Sample free! Harry H. S ap reeset rage — 
ery, Miracle value $1.‘ *hristmas assort Latz Service, he 242 West 55th Street, | WHIRLGAS Superchargers, $3, increase 
ment. Other money king boxes 3 3 New York Ci mileage 20°; power 10%. Perfect per- 
Up to 100 profit on neighbo ly ————- —_—_—_—_——— | pant performance Refund guarantee. 
readily. Samples on appr l. Speci f SELL Latex Products, Large Profits. Send Jniversity test. Any car; give make, year. 
fer. Elmira Greeting Card , M-34, El $1.25 for_samples. Peerless, 4050 BN Wrench installs 15 minutes. John Hanley, 
mira, N. Y. Broadway, Kansas City, Mo, Manufacturer, 5719 Loraine, Detroit, Mich. 





NEW Writers Wanted to re-write ‘ideas in 
magazines, books. Splendid op- 
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AUTOMOBILE Racing Book, Fifth Edition 
vised. Tells how to build dirt track 
bodies, frames, engines. cords, super- 
chargers, rules, formula, plans, stock con- 
versions, roadster racing, fast Fords. $1.00 
postpaid: $1.15 C.O.D. y Kuns, Depart- 
ment 274, Madisonville, Cincinnati, _Ohio. 
MOTO- Purr—New, scientific discovery! In- 
creases gasoline mileage—removes car- 
bon—increases compression. $1.00 package 
treats 140 gallons. C.O.D. or postpaid 
(Liberal trial supply 25c), Results guaran- 
teed.—Inquiries invited. Moto-Purr Dis- 
tributors, Ames Station, Omaha, Nebraska. 
1943 IGNITION Supercharger, $3.50. Fast 
Starting, Mileage, Pep, EG Sales Mig. 
Co., 60 John St., New York. 


_AUTO SUPPLIES & eee 








BUSINESS, Vocational and Diversion Mag- 
azines, Current Numbers. Covering Ad- 
Ferustas Aviation, Building, Education, 
Hobbies, Insurance, Journalism, Live 
me Mitail Order, Medical, Metal Work- 
Music. Patents, Photography, Print- 
ing, Poultry, Radio, Refrigeration, Signs, 
Sports and scores of other fields. 
prices free. Commercial! Engraving Publish- 
ing Co., 34S North Ritter, Indianapolis, 
Indiana, 





WHAT every Mason wants. We have Ma- 

sonic books for Blue Lodge, Chapter, 
Commandery, Scottish Rite and Shrine, 
Our rituals are used the world over. Send 
for free catalog of books and rituals for 
Masons, Odd Fellows, Knights of Pythias, 
Knights of Columbus, Elks, etc. Ezra A. 
Cook, Publisher, Inc., P, O. Box 796, Dept. 
Z, Chicago, Ill. 





filed with Government, c— more 
Miles per gallon. $3.75 postpaid and guar- 
anteed. Easily attached to tail pipe. State 
Sonn: Decker Products Co., Pelham 





OPEN Garage doors from your car. Simple. 
Efficient. Inexpensive. Make it yourself. 
Full instructions, Blueprints. 50 cents. Gil- 
76 Wells Avenue, East Hartford, 


easily compound- 
D47, Coving- 


GASLESS Gas! Quickly, 
ed. —e 25c. Dueffey, 
ton, Ky. 





AVIATION 
SOLVE, W Wind-Speed Triangles Mentally. 
Easy when you know how. Ten cents in 
for particulars. M., Box 92, Lititz, 
BUILD and fly” your r own 1 motorcycle pow- 
ered monoplane, home. Easy, cheap, 
Tested ane. 
Dearborn. Mic 


AVIATION Book List Free. potpens, 
69th Ave., Middle Village, N. Y. 


_BATTERIES, GENER ATORS, ETC, 


EDISON Batteries: Power, Light. Five year 

guarantees. Fifteen year life. Complete 
lighting equipment. Free literature. See- 
Jay Company, 321 Yonkers Avenue, Yon- 
kers, New York 


BOATS, OUTBOARD MOTORS, ETC. 


FULL cut to shape boat atterns, 
o—38 feet. Illustrated 

" catalog, 10c (coin). “‘How 
to Build Bouts” book, $1.00. Cleveland 
a d } ~~ ei Co., Station A-77, Cleve- 
lan 


Sania — Easily convert any 
motor (domestic and foreign) with Osco 
parts and kits. Complete catalogue 2 


25¢ 
(coin). Osco Motors Corp., 3627-29 N. Law- 
rence St., 


Philadelphia, Pa 
OUTBOARD Motors. Used and Rebuilts 
Save money, Used parts. Bargain list 
free. Crandall-Hicks, 955 Commonwealth, 


Boston, Mass. 


BODY-BUILDING COURSES 


SUPER Ju-Jitsu—lightning defense 
attack system, Sensational new home 
study course now ready! Learn to lick 
brutes twice your size with only vour bare 
hands. Free details. Nelson Co., 321 South 
Wabash, Dept . 2-509, Chicago 
ENJOY life with vibrant, youth.ul health 
through right breathing and Secrets of 
Youth. Write Geo. D. Inabinette, 598 Irwin 
Ave., Spartanburg, S. C. 


BAR-BELLS. Dumbbells. Exercise equ > 
ment, Courses, Special offers! Fr 
booklet. ot Barbell Co., 3261- PS Wats 

son Road, St. Louis, Mo. 


BE strong. full of pe 


gessentece, $1.00, Aerotech, 





7919 








size, 





“and 


muscular, full of pep, Amazing 

new body-building course, Write Olympic 

System. Waterville. Me 

LEARN Acrobatic 
course. 50c. Power, 

mazoo 44, Michigan. 


BOOKS, PERIODICALS 





Tumbling. Complete 
23 W. Vine, Kala- 








Ford 


sold cheaply or 
Books_ bought. 
4.000 Bargains. 
Bought). Lee 


EDUCATIONAL Books 
rented for small fee. 
Money back guarantee. 
Catalog Free. (Courses 
Mountain, Pisgah, Ala. 


ANY Book (New, Used, Out-of-print. Rare) 

promptly supplied! Lowest prices! Send 
for free bargain catalogue! Old Prof's Book 
een. 816 Arcadia Court, Pontiac, Mich- 
gan. 


BOOKS, (out-of-print, new, used) quickly 

supplied. Many 35c bargains. Catalogue. 
T. Jamkowski, 18870 Marx Ave., Detroit, 
Michigan, 


28 REAL life Photos of the most t beautiful 

models in exciting poses. Send $1.00 to 
Lee, D-3620 Mdse. Mart, Chicago. State 
age. 


EXCELLENT Sparetime profits ts aking sub- 

scriptions — 2500 magaziries. Complete 
starting supplies Free! Pines, 144-34 70th 
Avenue, Flushing, New York. 


BOOKS—On every subject — No ficiion. 

Hundreds priced at 25c ea. Price list—a 
stamp. R. Looker, P. O. Box 105, Michigan 
City, Indiana. 


INTERPRET Dreams with modernistic 

dream book, mystical, entertaining, 50c 
coin. Good Luck charm Free with order. 
Prof. Ne-I, 726 Fountain, Allentown, Pa. 
ARTISTIC girl pictures. Real Models. 40 

Photos $1.00. 8 for 35c postpaid. All dil- 
ferent, postcard size. Scott's, Box 342, 


Covington, Ky. 
FASCINATING Girls—Art Pictures—Books 
—Oddities—Male Athletes—Post Cards— 
Large assortment $1.00. Particulars dime. 
Novak, 2039 East 2ist, Oakland, Calif. 


SENSATIONAL, Thrilling! Mexican-Cu- 
books, miscellaneous, 


ban, art pictures, 
a upiles, lists, 50c. Jordan, 135-L Brighton 
. Boston. 


Lov E Diary—( Ruthbella-Sansicchi), 

luxe, illustrated volume, privately 
lished —$5.00 Sample, prospectus- a 
Paul Ferrante Press, Palisades Park, N. J. 


PETROLEUM method, $1.00, 
“Origin Of Petroleum r, La Vina, 
Calif 


ADULT Books: —Cata slog, lists, sample book 
25c. Lefavor, Box 571, San Bernardino, 

Calif. 

19 DIFFERENT exciting poses, 
tiful nude models, Send 50c, 

Merchandise Mart, Chicago, 


5c BUYS back-dated magazines, Foreign, 
domestic, arts. Catalogs 1l0c. Cicerone’s 
Magazines, 863 First Ave., New York, N. Y. 


STEREOSCOPIC (three dimensional) “Art 
of nee Details for stamp. Oddity House, 
. Petersburg, Florida. 























De- 
pub- 


prospecting 


*, D-Cy 





“most beau- 
Lee, 3620 








a Girls photos, cartoons, novelties, 
books, Jumbo assortment with list $1. 


Edward _Gross, P, | Carnegie, Pa. 


5 MOST read rsail order magazines, 20c. 
Armand Cartier, 695B North, Pittsfield, 

Mass 

ADULT books. Sample and catalog, 
Alstone, 260, Lunenburg, h Mass 

ART photos, books. ‘Aapertment. 
Matthews, Box 165, Keyes, Cali 





» 10c. 


” dist3, | $i. 
f. 





PUBLISHERS! Here is a profitable market 

to sell your books! Popular Science read- 
ers buy all kinds of books. Ask us for 
proof and full facts. We'll show you how 
to get more business! O. . Kelly, Man- 
ager. Popular Science Classified, 353 Fourth 
Ave., New York City 


AUGUST, 1948 Please 





BUILD IT YOURSELF 


BUILD your tractor from second-hand 

automobiles! Convert your horse drawn 
farm equipment into tractor drawn equip- 
monk. Nolan's Garage, East Wareham, 
ass. 
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BUSINESS OPPORTUNITIES 


PLASTEX Industries offer industrious men 
an opportunity to start a business of 
their own, manufacturing art Ss, NOV- 
elties and utility Products in Plastex and 
marble imitation. ‘2c material makes reg- 
ular 10c store seller. Rubber molds fur- 
nished for speed production. Small invest- 
ment brings big returns. We are now 
placing big chain store orders with man- 
ufacturers. Ambitious men have chance for 
prosperity. Plastex Industries, Dept. 
1085 Washington Ave., New York, N. Y. 


LigurD Marble; snow-white, multi-col- 

ed, lazed. Unglazed. Composition 
Flooring. Lifetime wear, Any color. No 
tay Piexible molds, Plaster casting. 
et into the big oe 2 now, Full infor- 
Write—Compo-Tex, 








mation re free, 
Box 786-F, St. Louis, Mo. 


START Home Business making statuary. 

plaques, art goods, novelties, souvenirs, 
concrete ottery, garden furniture, arti- 
ficial marble flooring, liquid marble. Make 
your own flexible molds. Amazing profits, 
Valuable folder free. Creative Pub ishers, 
PS8, Glencoe, Illinois. 


INVESTMENT Opportunity: Invest 10% of 

your salary in scientific equipment such 
as tanks, ys and planes now being pro- 
duced by U. S. A. Become a stockholder in 
this A-l1 concern by buying War Bonds, 
Save your money today to save your coun- 
try for tomorrow, 


MECHANICALLY Inclined Men—Own and 

operate general Appliance Repair shop. 
Complete, illustrated course shows you 
how, Welding, Refrigeration, Motor re- 
pair, How to get business, etc., all phases 
covered. Free literature. Christy Supply, 

pt. 731, 2835 N. Central Ave., Chicago, 


GOOD Paying Business Silvering mirrors, 

plating autoparts, reflectors, bicycles, 
bathroom fixtures, etc., by late method. 
No tanks or shop required, outfit furnished. 
Free sample, Gunmetal Co., Ave. E., Deca- 
tur, Illinois, 


MAIL Order Business Course shows you 
how to make money, spare or fulltime. 
Teaches professional mail order technique 
not penny-catching schemes. Free details. 
Nelson Company, 321 South Wabash, Dept. 
2 ~403, Chicago. 


OPERATE your own Refrigeration Repair 

Shop. Small capital required. Learn at 
home, Common school education sufficient. 
Free booklet. Technical School, Dept, S8, 




















4701 West Pico, Los Angeles. 


i HOW To Make Simple Molds and Plaster 

Plaques." Profit in popular novelties! 
Booklet 25c, Plastercraft, 1406 E. 43rd St., 
Cleveland, Ohio. 


127 7 WAYS to make money, in home or 

office, business of your own. Full par- 
ticulars free. Elite Co., 214-A, Grand 
Si., New York, 


ATTENTION: One dime brings mammoth 

opportunity mail. Satisfaction guaran- 
teed! Alvin Thomas, 1822 W. 53rd St., 
Erie, Pa. 


SIGNS and showcards easily and expertly 

painted with Letter Patterns. Many sizes 
and styles. Write for descriptive folder. 
John Rahn, B1330 Central Ave., Chicago. 


SWISS Music Box Works—$1.85 to $2.25. 
Suitable for many novelties. Mermod 
Manufacturers, 147 West 46th Street, 
WEBER Typewriter Mechanics School. 
Simplified homestudy. Repairing in- 
creasing. Canton, Ohio. 


MAKE Money at home in spare time by 























writing to 


mail. Write Gordon Publishers, Box 23, 
Pawtucket, R. I. 


SUCCESS, happiness 
; i creed, Write—Nirvana, 





assured regardless 
Norfolk, 





FREE! 
500.000 articles. 
Omaha, Nebraska, 


Wholesale guide listing sources 
Fred Freelin, 2415 Evans, 





| 25c STARTS you in ag 8. Lewis, 


3 Johnston Park, Bosto: 
BUSINESS SERVICE 


JACKSONVILLE, Pla. Mail address $2.00 

monthly. Your mail received and for- 
warded daily. Empire Mail Service, Box 85, 
Jacksonville, Fla, 
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FOR Business or Personal reasons, have a 

mailing address down in Dixie. Receiving 
and forwarding, $2. monthly. Azalea Mai!- 
ing System, 16 Le-Moyne, Mobile, Alabama. 


CAMERAS, PHOTO SUPPLIES 


WRITE B Bass Pirst—Largest stocks of fine 

cameras, Gl and movies) in the U.S.A. 
Latest Argus C-3 with coupled range find- 
er, synchro flash, 50mm. Ps lens; also 
75mm, Bausch & Lomb Teie 4 F:5.6; 
also coupled to range finder 2.55 value, 
Pprice—$60 50, unconditionally guaranteed. 
Cowhide Eveready case, $4.75. V. P. Ihagee, 
F:4.5 Anastigmat, Prontor shutter, $16.75. 
Whatever you want in photography, write 
Bass first. Liberal trades. For over thirty 
years, money back if not satisfied. Bass 
Camera Company, Dept. S.P., 179 
Madison Street, Chicago, I! 


STILL Available At Central—Hundreds of 

bargains in Cameras and Supplies. Send 
for free illustrated catalog listing still and 
movie cameras, films, lenses, enlargers, 
meters, supplies—at tremendous savings— 
all guaranteed. Trade in your old camera 
or equipment. Write for your free copy of 
newest money-saving bargain book—just 
out! Limited edition. Hurry! Centra] Cam- 
era Co., hotegrapnic Headquarters since 
1899), 23 Wabash Ave., Dept. G-18, 
Cc Chicago, Tiinots 


AMATEUR Photographers attention! ‘Im- 

prove your hobby of picture taking and 
learn how to make money with it rite 
today for our 40-page book catalog and a 
sample copy of American Photography. 
enclosing ten cents for postage. Contains 
articles and pictures of the world's fore- 
most writers and pictorialists. Camera 
House 141, 353 3 Newbury St., Boston. Mass 


OIL coloring _hotographs a fascihating 

hobby_or profitable business. Learn at 
home. Easy simplified method. Previous 
experience unnecessary. Send for free in- 
formation and requirements. National Art 




















School, 1315 Michigan, Dept. 174C, Chi- 
cago 
CASH! Spot cash for cameras. lenses, bi- 


noculars, movie or still, sound projectors. 
Send full description by mail, or wire for 
h offer. Over 30 years of de- 
pencenaty insures honorable dealings. 
ass Camera Company. 179 West Madison 


Street Chicago, Tllinois 
MAKE money in | hotography. I Learn quick- 
ly at home asy plan. Previous ex- 


Perience unnecessary. Common schoo! edu- 
cation sufficient. Booklet and requirements 
free. American School of Photography, 1315 
Michigan, Dept. 174C, Chicago 


GORGEOUS Girls! Nude photographs for 

Art Study! Post card size. Glossy finish, 
no two alike, 10 for $1.00, 25 for $2.00 post- 
paid. Cine Art Studio, Box 328-G, Holly- 
wood, Calif 


PHOTOGRAPHY is a hobby of Popular 

Science readers. Advertise here and get 
more business! Classified Adv. Dept. 353 
Pourth Ave.. New York City 


CAMERA Repairing. Bellows made to or- 
der, shutters repaired. Bellows made to 

fit all standard cameras! United Camera 

Co., Inc., B-1515 Belmont Chicago 

25 Bi BEAUTIFUL “Pin- Up girls Repro- 
ductions from original dazzling Holly- 

wood art photos. 25 for $1.00. M. B. Lib- 

man, 1240 So. Main, Los Angeles 


CARTOONING, SIGN PAINTING, 
DRAWING AIDS 
FOR Career or “Hobby Learn secrets : of 
Animation. Put action into your draw- 
ings. Effective simple course, $1.00. M. B 
Libman, 1240 So. Main, Los Angeles 


MODERN Poster 
$2.00. List free 
ington, Mo. 











Art-Lettering Course, 
Sign, Box 30, Farm- 





CHALK TALK STUNTS 


LAUGH producing program. $1 00, Tlus- 
trated catalog 1 Cartoonist Balda, 


Oshkosh, Wis 


CHEMISTRY Laboratory apparatus and 
chemicals for industrial, analytical, and 
experimental laboratories. Complete sup- 
ply service for students taking correspond- 
ence school chemistry courses. Send 3c 
postage for free 44 page catalog. Dept. 
Biological Supply Co., 1176 Mt. Hope 
Ave., Rochester, N. Y. 


WINN’S new idea Home Laboratory Chem- 

ical Kits and apparatus outfits for home 
experimenting. Send 5c for literature and 
retail supply catalogue. Winn Co., 
Dept. 611, 124 W. 23rd St.. N 


HANDBOOK for Chemical Experimenters. 
Hundreds of experiments; illustrated; 
5 Experiment booklet. 10c. Reading Sci- 
en tifle Company, Reading, | Pa 
FREE Catalog! Chemistry. . Biology, Miner- 
alogy. Special Book Sale: ‘‘How To Make 
And Use Chemical Laboratory’’, $1.00. 
Tracey Laboratories, Evanston, I Miinois. 


LABORATORY “Spectroscope . for chemical 
analysis $2.50. McCutting Sons, Camp- 
bell, California 


LUMINOUS Paints will glow in dark, Six 
colors. Fairmount Chemical Co., 126 Lib- 
erty St.. New York City. 














U. S. ARMY needs civilian Parachute Rig- 

gers. We tell you how to pack a para- 
chute. Complete instruction, $100. Box 
3044, Tampa, Florida. 


USED Correspondence Courses, and Tech- 

nical Books Bought, Sold, Rented. Cata- 
log Free. Educational Exchange, Henagar, 
Alabama 


CONQUER Illega Tilegal coin machines! P Particu- 
lars, 3c stamp. Devereaux, Box 212-K, 
Battle Creek, _ Michigan. 





HCME Study Course Drugless T Therapy. 
Free literature. Drugless Therapy Inst., 
Tama, Iowa 





SEND for your free copy, *‘Creative Power 
Is Available To You.’ Creative Thought 
Studio, Greendale Station, Worcester, Mass. 


HOME Study: High School, College, Pro- 
fessional Courses, Bulletin Free. Cap- 
ital City College I Inc., _ Washington 5, D Cc. 
LOCKSMITH Course. Lock-picking kev- 
fitting. etc. $1.00 prepaid. Miller's Key 
Shop Canadian, Texas 


DRAPTING, Trigonometry, Slide Rule 
courses. Understandable. Reasonable. 
Inquire Giles, Box 149A-3, Burbank, Calif. 














DETECTIVES 


DETECTIVE training-Secret investigations 

-Easy method-Fingerprints. Booklet Free. 
International Detective System, Box 756-P, 
Journal Square, Jersey City—6é 


DETECTIVE Training Phillips Secret 
om ice, 1917-C North Kenneth, Chicago, 
1 











DOGS, BIRDS, PETS 
ST. BERNARD puppies. Champion sired 
beauties peak Young, R3, Riverhead, 
Long Island, New York 
MICE, Rabbits, Pigs. Catalogue 
Houck Company, Tiffin, 


DRAFTING INSTRUMENTS 








list 10c. 











SHORT cut training. technical books for 
now, and future earnings. Metro, 711-P 


So. Dearborn, Chicago 


AUTO-Hypnosis- 
sonal power 
Eliot, (4) Denver, 


ILLUSTRATED Semi-Technical Home 
Study Books. Catalogue free. Lumco, 
Kimball, Nebr 





amazing new aid to per- 
Free details. Victor, 675 
Colorado. 








| ELECTRICAL SUPPLIES & EQUIP. 








ELECTRIC Fencil: Writes—Engraves_ all 
Metals. $1 postpaid. Beyer Mig., 
4515-C Cottage Grove. Chicago 





IR motors, welders, generators, other 
electrical items. Write LeJay Mifg., 823 


LeJay Building, Minneapolis, Minn, 





FREE catalog of drafting instruments and 
supplies. ordon's, 162-PSB Madison, 
Chicago 


UNIVERSAL Scale—New, simple, practical. 
All scales, spacings available. Price 50c. 
C. King, E. Kingston, 


EDUCATIONAL & INSTRUCTION 


PREPARE yourself now for a well paying 
radio i. after the war. Obtain 
your FCC commercial radiotelephone and 
telegraph licenses through our home study 
courses, written for the man who has for- 
gotten higher mathematics. An easily read. 
easily understood course. Moderate tuition 
fee. Write for particulars. American Ra- 
a nN atgte. 44 East 23rd Street, New 
or 


WELDING—Electric Arc. Learn quickly by 

actual practice at Hobart Welding School. 
Individual instruction at bare cost of ma- 
terials us 50c in stamps brings valuable 
welding lessons post paid and full particu- 














lars. Hobart Welding School, Box P-832, 
Troy, Ohio 
GOOD “Used’’ educational books on all 


subjects bought, sold, rented, exchanged 
Satisfaction guaranteed. Complete details 
and 84-page illustrated bargain catalog 
Free. Write Nelson Company, 321 South 
Wabash, Dept 203, Chicago 





RADIO ‘Engineering, Broadcasting. Servic- 
ing, Electronics, Aviation, Marine & Police 
Radio taught thoroughly, All expenses low. 
Co-educational. Catalog free. Dodge In- 
stitute, Dept . 500, Valparaiso, Ind. 


BE A doctor. Learn chiropractic. Fast 
growing profession. Write for catalog. 

Texas Chiropractic College, San Pedro 

Park, San Antonio, Texas 

CLINICAL Laboratory Technic taught in 
your own home. Practice outfit supplied. 

Bulletin free. Imperial Technical Institute, 

Box 973-B, Austin, Texas. 

















CHEMICALS & APPARATUS 
FREE chemical catalogue Enclose 3¢ Post- 
vit Greenwood, 398 Broadway, New 

or 


CATALOG 3000 Illustrations 





10,000 prices. 


Sent for 50c. Laboratory Materials, 7317 
Vincennes, Chicago 
42 Please mention Porvutar S« 


EXCEPTIONAL Opportunity. Operate a 


Collection Agency-Credit Bureau. Quick- 
ly learned. Many make $5,000 yearly. up. 
Wri te Cole Associates, Syracuse, Y. 





PROPHECY Club reveals FDR's name ap- 
proximated by six prophets who described 


new Christ. Christ is here! Details 
dime. Nichols, Box 85, Waltham, Mass. 
1ENCcCE MONTHLY when writing to ad: 


ertisers. 


ENGINES, MOTORS, ETC. 
WINDING Data, 225 motors, single and 
three phase, $1.00. Motor Data, Box 7631, 
Kansas City 3, Mo. 


FARMS, OTHER REAL ESTATE 











SEE the Highlands of Louisiana where 

winter brings no idle acres. Choice cut- 
over land at low prices with terms. Send 
for descriptive book without obligation. 
Long-Bell Farm Land Corporation, 897 R. 
A. Long Bidg.. Kansas City. Mo. 


STROUT’'S Big Farm Catalog! 100 Pages 
describing 894 properties in 18 States 
from Maine to Florida and west to the 
Mississippi—many ictures, rock-bottom 
prices. Write today for this money-saving, 
time-saving book. Free Strout oe 

255-ZB 4th _Ave., York Cit 
GOOD Farm Bargains. | Washington, Min- 
nesota, Montana, Idaho, Oregon, North 
Dakota. Dependable crops, favorable cli- 
mate. Write for literature, lists describing 
Paul, 


New 





typical farms. Specify which state 

Haw, 120 Northern Pacific Ry., St. 

Minn. 

40 ACRES, near White River, unimproved; 
poultry land, $190; $5 down. $5 monthly. 











Free list and literature. Hubbard, 269 
Grossman Bidg., Kansas _City, Kans. 
40 ACRES ‘ood 1 land, . $200 $5.00 ‘down, 


$5.00 monthly. R. W. Stewart, Inverness, 
Florida 





FIELDGLASSES, TELESCOPES & 
MICROSCOPES 


LENSES—Build your own telescope, field 

glass, microscope, riflescope, etc. Assort- 
ment of fifteen lenses—$1.00 postpaid. 
Thirty lenses—$2.00. Sixty different lenses 
—$5.00. Slightly chipped on edge. Satis- 
faction absolutely guaranteed. American 
Lens Company, 1313-S Vine Avenue, Park 
Ridge. Illinois 


POWERFUL Telescope Lens Kit—consists 
3” diameter 75” focus objective—50x and 
100x astronomical eyepieces. While they 








last, $1.95 postpaid. With 50x porreeS 


eyepiece $2.95. Pfleegor Optical Co 
Sunbury, Pa. 


POPULAR SCIENCE 











MICROSCOPES! Research — Industrial — 
Amateur—<Accessories, We sell—buy—re- | 
air—exchange. Inquiries invited. National | 











icrosco! Exchange, 121 Chambers St., 
New Yor ~ 
ASTRONOMICAL Telescopes. binoculars, 

cameras, microscopes: bought, sold, re- 
paired. Send 10c for list of inst: uments de- 
seed Rasmussen, Box 294, Amsterdam, 
MICROSCOPES, Scientific Laboratory 

Equipment, bought, sold, repaired, ex- 
changed. Catalog. George Klein, 22 
Fifth Avenue, New York. 





FOR THE HOME 





can- 


SUPERWAX Preserves, waterproofs 
vas, rope, leather. Waxes skis. Finishes 
wood. Prevents rust. 1'> Ibs., $1.00. Super- 


wax, Box 1492-J, Milwaukee 1, Wis. 


FOR INV ENTORS _ 





INVENTORS: Learn now -without. ‘obliga- 
tion—how to protect and sell your inven- 
tion. Secure Pree ‘‘Record of Invention 
form for establishing daie of your invention 
—and new Free Book ‘‘Patent Guide for 
the Inventor’’, containing complete infor- 
mation about patent procedure and selling 
inventions Don't delay rite to 
Clarence A. O'Brien & Harvey Jacobson 
Registered Patent Attorneys, 32A-H Adams 
Building, Washington, D. C. 
PATENT Your Idea! Write immediately for 
two free illustrated books, ‘‘Patent Pro- 
tection’’ and “‘When and How to Sell an 
Invention’’. 68 pages of valuable informa- 
tion for inventors. No obligation. Address 
Victor J. Evans & Co., 742-J Merlin Bidg.. 
Washington, D. C. 


INVENTORS: New military and commer- 
cial inventions urgently needed by manu- 

facturers. Write for particulars. Chartered 

Institute, — Dept. 3- A. Washi ngton, D. C 


INVENTORS w anted to register with ex- 














clusive service, P, O. Box 5701, Los An- 
geles, Calif. 
CASH for practical ideas and | invention 
Mr. Ball, BB-9441 Pleasant, Chicago 





FORMULAS, PLANS, ETC. 


AUTHENTIC Formulary 924 pages (illus- 
trated). 10,000 Money making formulas, 
recipes instructions, substitutes. $1.75 post- 
ge. or ©.0.D. (Foreign, $2.10). Catalog, 
Cc. Adams- Brown, Chestnut Hill, , Mass. 
FORMULAS ~All 


kinds. Latest money- 
ee literature Free. KemiKal, Park 
Ridge, 


I STOPPED my hair. falling out. My own 
formula may help you, Particulars free 
Remodan, Box 25, East Stanwood, Wash. 
ICELESS Ice! Colder! Cle 
Instructions, 25c. Dueffey, 
ton, Ky. 


FORMUL AS—Lat est, 
erature free. E. 
Bidg., Chicago. 


FUR FARMING 


CHIN- CHIN Giant Chinchillas. King of 
Rabbits, Most Valuable Fur. Best Meat 

Most Prolific. Small Cost. Large Profit 

— Brook Farm, R, D. 16, Sellersville, 
a. 















a! Cheaper! 
D28, Coving- 





“best. Analysis. Lit- 
Belfort, Engineering 











ENTERTAINMENT 


‘Three humorous cartoons dime. 
1553 South Ridgeway, Chi- 


GAMES, 


MEN FOnly! 
Joe Cohen, 
cago, Illinois. 


HEARING AIDS & REPAIRS 


HEARING Aids Repaired “and Batteries. 

Quick Service. Wholesale, retail guaran- 
teed. Marshall Brown, 19 East Congress 
Street, Chicago, Illinois. 


HELP WANTED 
SERVICE Mechanics—Experienced on gas- 


oline-electric railway propelling equip- 
Should 

















ment, Must be able to make repairs. 
have a knowledge of pipe fitting, sheet 
metal work, and simple electric wiring. 


Employment with Technical Service Sup- 
plied to railroads. Work will be in the Pa- 
cific Coast area or between the Rockies and 


the Mississippi. Give — a Box 660, 
Equity, 113 West 42nd S % 2 
Please 


AUGUST, 1943 














HIGHGRADE SALESMEN 


ADVERTISING Book Matches — Wor.o's 

largest Direct Selling’’ Book Match 
Factory offers advance cash earnings call- 
ing on every type of business. Men or 
women. Experience unnecessary, Full, part 
time; Low Prices; High Quality; Quick De- 
liveries; Powerful a Displa Spe- 
cial Designs for Army Camps an "Naval 
Stations; Repeats, Free Kit. Instructions 
Match ys of America, 3433 West 48th 
Pl., Dept. N-8, Chicago. 


ADVERTISING Book Matches. America’s 

largest manufacturer of Union Label 
Book Matches. Fast selling line. Large 
sales producing kit, Sample matches. Com- 
plete cut catalog. 17 color combination 
makes selling easy. Commission in advance. 
Superior Match Company, 7530 Green- 
wood Ave., Dept. P-8, Chicago 


SELL new counter display—to stores, Re- 














cuperator, the well known battery serv- 
ice is most timely Get big profit deal. 
Alpha Co., 1025 No, Highland, Hollywood 


38, California. 
HOBBIES, COLLECTIONS 


EEAUTIFUL Stones removed from rings, 
etc. 100 assorted $2.00, Lowe's, Box 
M- 311, St. Louis, Mo. 


HOBBYISTS—Name, address, hobby y listed, 
10c; three times, 25c; sample, 5c. Char- 
lotte J. Klings, Blue Island, Illinois. 

















ADVERTISERS 
Increase Your Mail Order Business ! 
Good advertising values are 
in keeping with the times. 
Wey Science Monthly's 
CLASSIFIED SECTION now of- 


fers the biggest value in its his- 


tory. Year after year our circu- 
lation has steadily increased. 
Today it is the largest it has 


ever been! Our latest A.B.C. re 
port shows an average month- 
ly circulation of 


680,383 


This is a substantial increase 
in the number of prospects for 
classified advertisers—-and at 
no increase in advertising cost. 
Our classified rate is still only 
35c a word for the largest cir 
culation in the entire science- 
mechanics magazine field! 

fake advantage of this extra 
advertising value by offering 
your product or service to this 
great audience of Popular 
Science readers. Prepare your 
advertisement now! Count the 
number of words and remit at 
the rate of only 35c a word. Act 
promptly to be sure of your 
advertisement in the next issue. 


Classified Section 


POPULAR SCIENCE MONTHLY 
353 Fourth Ave., New York City 


i ! 


cards. Write 


Pa. 
stamps, 


WANTED: Old _ cigarette 

Charles Bray, East Bangor, 
NICE selection coins, notes, 25c. 
R. Luton, Franklin, Pa. 


HOME CRAFTSMEN 


SQUAREKNOTTERS! Make belts, hand 
bags, etc. Quality cord samples with cat- 
ales free, beginner's catalog and 
| ies, 10c. Special! Regular $1 boo 
5Gc ginner’s outfit, all for $1, P. C. 
wig Co. * yes P-45, 121 Sands St., Brook- 
lyn, N 


28 LAWN Ornament atterns 25c. 
patterns: 15”-20” high; Dutch girl, 

boy, pirate, bull terrier, Mexican girl, Mex- 
nguin, flower girl, 10c 
" 25 novelty patterns 30c. 
size patterns [£1.00 postpaid. 
W. Va. 








Other 
Dutch 
each; 


All 62 full 
Strother, Box 383-ES, Belington, 


mention PopuLar Science MONTHLY when 


writing 


| LAWN Furniture Set, 6 pieces, consisting 
of ttee, Chairs, and Tables Inexpen- 
sively made from unrationed material. 


Retail value, $40. Complete simple plans, 
all only 25c postpaid. Wayne Engineering, 
Box 44, Greenville, Ohio. 
CATALOG: Tools, Decal Transfers. Pat- 

terns Novelty Furniture, Lawn Orna- 
ments, Silhouettes, Letters & Numerals. 
Other Lines. 500 articles finely illustrated. 
Write Wo-Met Shop, Ashburn, Georgia. 


MAKE Patterns, Wood, Metal. Simple shop 

ne and drawings show you how. 
Be valuable to your employer by making all 
patterns. Send $1.00 to: Henry's Studio, 
1123 W. Washington Blvd., Chicago, Il. 
276 ANTIQUE Firearms, Swords, Car- 

tridges, Rifles, Indian Relics. Catalog 
10c. (Photographs of Most) Heike, We- 
nona, Ill. 


INVENTIONS WANTED 


| INVENTORS’ Opportunity—Large Pacific 
Coast manufacturer with iron, aluminum 
and magnesium, and permanent mold 
foundries, and large production machine 
shop (now 100% on war work) will consider. 
on royalty basis, mechanical inventions of 
volume sales possibilities for immediate or 
postwar sale and manufacture. National 
coverage. No engineering or tooling cost 
to you. Describe invention and uses in first 
| letter. Development Department, The Kin- 
ney Company 275 N. 19th Ave, Los An- 
| geles, Calif. 
| NEW Product Ideas—A reputable manu- 
facturer will consider new patentable 
items (preferably of metal) for manufac- 
ture and distribution in the aircraft, auto- 
motive, marine, industrial, or household 
field. Ideas will be purchased outri + or 
on royalty if accepted. Write brie = 
nature and intent of your idea and, in- 
teresting, we will send complete AL 
tions on how to submit full details for fair 
consideration. Address P.O Box No, 6798, 
| Philadelphia, Pa. 


INVENTORS: Have you a sound, practical 

invention for sale, patented or un- 
patented”? If so, write Chartered Institute 
of American Inventors, Dept. 3-C, Wash- 
ington, D. C 


CASH for Inventions—Patented, un 
ented. Mr. Ball, BC-9441 Pleasant, 
cago 
INVENTIONS Promoted. Patented or un- 
patented. Write Adam Pisher Company, 
183-A Enright, St. Louis, Mo. 























te 
hi- 








INVENTORS! Have you good patentable 
ideas? Write Mr. Metzler, 11 West 42nd, 
N.Y 





INVENTIONS wanted with post-war possi- 
bilities. We can place yours now 
Box 5701, Los Angeles, Calif 





LEGAL DIRECTORY 


MEXICAN L Legal Matters reliably handled. 
A, Munoz, 240, Juarez, Mexico, 


MACHINERY, TOOLS & SUPPLIES 


LEWIS semi-finished or foundry castings 

promptly delivered on low priority for 
building Shapers, Mills and similar tools. 
Materials and blueprints included, Many 
war plants use these sturdy, accurate tools. 
Savings are high as 80°, of complete tool 
cost. Catalog describes 23 items. Send 10c 
to cover mailing. Lewis Machin Tool Co., 











Box 116, Station A, Dept, S-31, Los An- 
geles, Calif. 
INDEX Heads for sale. Very inexpensive. 


divisions. Used on 


Sixty-two different 
milling machines, 


small lathes, drill press, 

etc. Make gears, hobbs, cutters, etc. Very 
accurate, and durable. Not a toy. Used by 

defense schools and hobby'sts. Write for 

ae folder. 2117 East B St., Torvington, 
iyo. 





MACHINISTS — Toolmakers — Send $2.50 

ane pew depth measuring tool, measures 
to any range—Guaranteed. Beale 
pe Con 507 Thorp Bidg., Minneapolis, 
Minn. 


STEEL beam trammels for draftsmen, en- 
gir ers, mechanics. Circular Free. Clair 

Company, Box 92, Blythebourne Station, 

Brooklyn, N. ¥ 

RECLAIM dull and broken drills with Nu- 
Way Drill Grinder. Circular free. Trac- 

tor-Lite-Mfg. Co., Spirit Lake, Iowa, 











to advertisers. 


43 





NEW caliper, direct reading, speeds up de- 

fense_ work, cheap. Free illustrated cir- 
cular. Factory, 811-H East 3ist, Kansas 
City, Mo 


FOR sale new and used reamer and mill- 

ing cutters not catalogued. Furnish your 
list of requirements for prices. Write P 
Box 493.1 Plint, . Michigan, 


GRIND . Drills Like Facto ory y: Attachment 
for Bench Grinder. Cheap. Factory, 
811-A East 31, Kansas City, Mo. 


TWIN Cylinder air compressors 
Motors 1/3 horsepower $10.00. Hoffman, 
907 North Fifth, Philadelphia 


BUILD Your own lathe grinder. castings, 
building instructions, $2.50. Particulars, 
10c, Star Machine Shop, Kingfisher, Okla, 


MAGIC TRICKS, PUZZLES, 
JOKER NOVEI TIES 
SURPRISE your pals Your name (or 
theirs) in screaming headlines, front 
page Hollywood newspaper 25c, 4 for 50c, 
postpaid Lefavor Printer, Arrowhead 
Springs, San Bernardino, Calif 


1943 EDITION Douglas famous Catalog of 
500 Tricks you can do! All the latest with 
cards, coins, thimbles, balls, ropes, appa- 
as, books. illusions. 128 pages. only 10c. 
Douglas’ Magicland, Dallas, Texas 


FREE. Magicians send for Catalogue, Bar- 

gain Lists latest Magic Tricks. Jokes, 
Puzzles, Novelties, Books, Magazines. Dean 
Smith, Box No. 16-PS, Monroe Louisiana. 


WORLD'S largest professional magic shop 

keeps you in touch with latest tricks. 
To receive mailings send 25c for 1943 cata- 
log Holdens, P-220 W. 42nd St., New York. 


MAGICIANS’, Gamblers’ secrets exposed, 
Cards, Dice, Punchboards, Slot Machine 
Epteles 10¢. Book Co., Box 671, St. Louis, 

° 








LEARN Ventriloquism quickly. Easy, 

method. Give y age. Free particular 
Fred Maher, Casgrain, Detre 
Michigan 


HOLLYWOOD Special! Magicians button, 

catalog. ghost illusion and free trick for 
25¢ Magic House of Charles, Box 8885S, 
Hollywood, Calif 


JOIN Magicians 
magazine of tricks 
tional Magicians, Mount 


HYPNOTIZE Anyone, Easil 
Simplifie Course $5 00 
2404N15 Philadelphia 
DOLLAR Magic Set Free with Professional 
lustrat ed Catalog, 25c. 4462-PS Ger- 
own. Philadelphia 


Fraternit Monthly 
sample l0c, Intern 
Morris, Ill 


Speedily! 
Guaranteed! 


Magi tar L arge professior 
of 4 


"= ate 2x 
North PMY Chicago 
MANUFACTURING 


MODELS, small lot manufactu metals 
plastics, etc. Milburn, Bur ington, Ken- 





die work 
& 
Upper 





MILITARY 
Emblems fc 


INSIGNIA 
EMBROIDERED 


Men; Send 10c for insignia guide, § 
wort! 25¢ Hobbyguild IA West 
Btreet, N.Y 





MILK 
- 
DAIRY Goat J 
Mo. Monthly 
helpful infor 
tory 5-month subscription 25¢ 


MINERALS & PRECIOUS STONES 
SPECTROG mae me 2 Analysis 


GOATS 
Dept. 368, Columbia, 
crammed with 

introduc- 


urna: 





Metals. ores, 
l Reasonable 
Cam abt idge B, Mass. 


orga 
Spe. tralab, _— 63, 





MISCELLANEOUS 


MEDICAL Laboratory Technicians in great 

demand We train you in your spare 
time, in your own home. You can practice 
while studying. Write for free catalogue 
Imperial Technical Institute, Box 973-8, 
A 


ustin, Texas 
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$10.00— | 


DEAFNESS. Why? Good hearing without 
mechanical aids. No drugs. Relieving deaf- 

ness. Johnston, Sta. C, _Vancouver, Canada. 

RECEIVE mails, magazines, samples Your 
name in numerous mailing lists 10c, 

Howard, 396 Broadway, New York 

FREE literature how to locate buried 
treasure and minerals. Fisher Labora- 

tory, Palo Alto, Calif. 


| PROFITABLE Sparetime moneymaking op- 


portunities. Investigate. Val-U, Box 230- 
PS. Burbank, Calif 


OPPORTUNITIES Galore, giant mails | 10c, 
sample mailing free. Harvey Teeple, 
(PS), Decatur, Ind 


EARN money evenings, copying and du- 
plicating comic cartoons for advertisers. 
Comic-Ads, Argyle, Wisconsin. 











7 for 50c. Tor- 
Hampton, Va. 


SNAPPY cartoon booklets. 
ian's, 247 Chapel Street, 


SNAPPY novelties 25c. Vict ee - Frustier, 


173 Farnham Ave., Lodi, N. 
MODELS & MODEL SUPPLIES 


SHIP model kits and fittings. Complete 
line Fisher model yacht equipment. All 
Boucher, Pisher. Marine Mode! and Ideal 
Kits, fittings and blueprints at standard 
rices. Most complete stock in New Eng- 
and. James Bliss & Co., Inc., 220 State St., 
Boston, Mass 


OPPORTUNITY to build model society. 

This can be done by defeating the Axis. 
Do your share! Get in on this project and 
increase your savings at the same time. 
Buy War Bonds and Stamps! 
SHIP Model Blueprir -Battleship Wash- 

ington, $1.00, C ser Chicago, $1.00, 
Corvette, $1.00, Victory Ship, $1.00. Ship 
Model Service, Box 117, 30 West Washing- 
ton St , Chicago, Il 


MOST ‘complete Illustrated Catalog—* ‘O- 
o OO” odel Railroad Parts ever 

published. Send 5c for —- 4 Seuy, 1377 

Gat es Ave., Dept 808, Brook] N.Y 


RAI Ww AY 
tive catalogs 
HO 48 pages, l5c 
waukee, Wisconsin 
CATALOG 50 engines, 
plies, 25c refunded. Howardco, 
North Ashland, Chicago 


SHIP M 
large 64 p 
10 E iit h St 








models, complete line in fo 
; O Gauge 104 pages 
Walthers, 269 Erie. Mi i: 
model railroad sup- 
P-2417 
yacht 


complete 
Wild, 


del and supplie 


page bs alogue, _wWm, 


New _York ci 


dimen Henry 


s 
5 

c ASH { for complet edt m model " nes. Sub- 
Se . New York City. 


joel. hy East t 29th Street 
MONEY MAKING OPPORTUNITIES 


INVENTORS. Patent t Your Invention. Se- 
cure book Protect, Finance and Sell 
Your Invention No obligation. McMor- 
row & Berman, Registered Patent At- 
torneys, 143-T Albee Building, Washington, 
bd. Cc 
LEARN Metascience. Remarkable drugless 
healing. No manipulation. No apparatus. 
Unbelievable simpucity and results. Inex- 
pensive correspondence course. Write Meta- 
science, De Land, Florida 


FOR Sale Remarkable money -maker: 

33's) return on investment guaranteed: 
endorsed by all investment houses. Earn 
money; help your country; go to any bank 
post office and buy War Bonds and Stamps. 


NEW, clever, exclusive home nee mon ey 
maker four quarter 
4 ill prove one of 
r jard Sales Co., 
Arlington, Virginia 


OPERATE a Refr 
Sasy wor * 

ired. Il trate yklet Free 

t opportu l nen. Chief 
4701 ] 


PROFITABI E Opport initi 

ship offer, se if im 
mail-order maga 
Royal-Trader PS 
Brooklyn, N Y. 





igeration Repair Shop 
Small capital 
Excel- 
ity Me- 
West 


Home Free cir- 
Making Plans 
ot Mail Serv- 


“EARN Extra Mon At 
cular describes 127 Money 
Ideas, etc. Details free. Gof 

ice, Box 364, Alhambra, Cali 
making and selling 


BIG Money 
novelties, plans and samples 25c 
2860 No. 47th St., Milwaukee. Wis 
DETECTIVES Earn Big Money 
unnecessary, Particulars free 
P-125 West 86th, N. Y., N. Y¥ 


patriotic 
Straka, 


Experience 
Wagoner 


eM 


| 816mm 


|} @st selection 


| accepted, bought. 


MONUMENTS 
MONUMENTS— Direct Low Prices, Freight 
aid Guaranteed Free Catalog and 
samples Write Granite-Marble Factory, 
A49, Oneco, Florida, 


MOTION PICTURE & SOUND 
EQUIPMENT 


FILM-SUBJECTS—Black 
white and Color; Sound or Silent. Larg- 
ever compiled; 75c to $100. 
Write for new, Deluxe 1943 Catalog—pro- 
fusely illustrated! 25c (coin or stamps) 
refunded first purchase. Hollywood Movie 
Supply, Hollywood, California 


OVERSTOCKED! 8, 16, 35mm 
projectors, film, accessories! Home 
Laboratory developing equipment. Trades 
Film library, member- 
ship free. Mogul’ s, 66 West 48th, New York. 
COMPLETE lémm, 360 “sound subjects - 
perfect—$5.75; 8—16—35MM. Films 
bought, sold, exchanged. Catalogues, sam- 
ple film—10c. International-S, 2120 Strauss, 
Brooklyn, mm Be 


GLAMOUR Newsreel "No. 4 "Majorettes, 

beauty queens. 8mm., 50 [t.. regularly 
$2.. only $1. (16mm. 100 ft, $2.50.) Lists, 
sample, dime. Jenkins, 392, Elmira, N. Y. 


TAKE Movies—100° 16mm Weston 8, $1.90 
processing included. Ambassador. 479-A 
Quincy Street, Brooklyn, New York, 


LEARN Movie Projection 
Free catalog. Give age 

Elm mira, N. Y 

SALE —rent exchange — 8- 
Send stamp for catalogue. Bailey 

1653 Cosmo, Hollywood California. 








and 


Cameras, 





Management. 
Theatre School, 


16mm movies 
Films, 


ou TSTANDING 8mm—iémm | fi ms! 3! Lists 
t. Demsey, 1613 Stewart, Youngstown, 


*s and full length fea- 
foot. Cope, 3720 South 
+ Calif. 


OLDTIME com edi es 
tures in 8mm, 2 
Figueroa, Los Angeles, 


DEVELOP you 


own movies. Save 50%. 
Genera Company, Davenport, lowa 


&8MM 16MM Cameras, Projectors, Film. 
Holmes, 3596 Main, Riverside, . Calif 
8mm _ cat 
Easton 


SEND stamp for 16mm, alogue. 
Sterling's, 9 Nort hampton, Pa. 


YREE Movie Fi Im Catalog Sample 10c. 
Goodwill Company, Jackson, Tennessee. 


MOTORCYCLES, BICYCLES & 
SUPPLIES 





MOTORCYCLE Book Headquarters! All 
American 192 page book ‘‘Questions, An- 
swers"’ maintenance all Harleys, Indians, 
including War Models, $1.10 **Histori- 
cal Motorcycling Facts 
**Motorcyclist’'s Workshop 
Stroke Motorcycles $1.50 
Engines’’ $1.00 *““Modern Motorcycle 
Mechanics, Speed Tuning’ 436 pages de- 
scribing all American, British Motorcycles, 
$2.50, with drawings, specifications ; 
Army Jeep. German War Motorcycles 
“Automobile Racing Book" 
Postpaid - Motorcycle Pistons, Rings, 
Scooter, Bicycle Motor, engine catalogs, 10c 
and stamp. Clymer, 307 W. Pico, Los 
Angeles 15, Calif 


MWOTOR Scooters, Motorcycles, Bicycle En- 

gines. Midget Automobiles, Gasoline En- 
gines. No Priority Needed. Catalog 10c and 
stamp. Plans, drawings, specifications, in- 
structions for building economical Motor 
Scooter, Complete $2.00 postpaid. Clymer, 
307 W. Pico, Los Angeles 15, Calif. 


“MODERN Motorcycle 
Speed Tuning’’, 435 pages, 200 illustra- 
tions, the most up-to-date and complete 
book on motorcycles ever issued. $2.50 
postpaid. Descriptive folder free. Nichol- 
son Brothers, Saskatoon, Canada 


MOTORCYCL ES Parts new and used ‘Lis t 
10c, Ballak, 811 N, 9th, St, Louis, Mo 


Mechanics And 


POPULAR SCIENCE 





MUSIC, ™ MUSICAL INSTRUMENTS 


PIANISTS—Pree ” booklet shows how you 

may greatly improve Technic, Accuracy. 
Memorizing, Sightreading and Playing 
through Mental-Muscular Co-ordination. 
Quick results. No obligation. Broadwell 
Studios, Dept. 93H. Covina, Calif 
SONGWRITERS! Send your poems for our 

offer and Free “‘Rhyming Dictionary” 
Phonograph Records made. Vanderbilt 
Music Studios, Box 112, Dept. SD, Coney 
Island, N. Y. 


LEARN Popular | Piano! Play “hit songs in 

boogie-swing style. Pianists, send dime 
for sample arrangement. Home-study fold- 
er free. Christensen Studios, 765 Kimball 
Hall, Chicago 


SONGWRITERS: - Write for Free | Instruc- 
tive Booklet Outlining Opportunities 
United Music Corporation, Dept, 31, 
Salem, Indiana 
KOHLER'S Practical F 
Volumes, 35c each. 
Publishers, 1501 East 55th St 
Chicago 
WANTED! Lyrics, 
arrange, publish, 
Studios, Passaic, 





Piano Method. 2 
Postpaid. McKinley 
.» Dept. C339, 





We 
Song 


melodies for songs 
sell, Superior 
J. 


BAND Instruments, all Bargains. J. Sistek, 
12912 Broadway, Cleveland, Ohio. 


LEARN mental telepathy. Get the things 
you want the telepathic way quickly. 
easily, with the power of your mind. Write 
quick for Fr klet. or send $1. for 5 
weekly plus personal instruction. 
Atlantean Telepathic Guild, Box 582B, 
Harrisburg, Pa. 





PSORIASIS Sufferers: Pixacol has brought 
relief when everything else failed. Cau- 
tion: use only as directed. Apply external- 
ly, dries quickly, convenient. Try regular 
$1. bottle without investing a cent! Write: 
Pixacol Lab., Box 1298, Cleveland, Ohio 





AVOGOLD Protective Cream—Avogold 

Protective Lotion. Defense workers $1.00 
for both prepaid, Guaranteed, money re- 
funded. Withrow Co.. 1637 W. 7th os 
Angeles, Calif. 


BUY wholesale; sell razor blades; tooth 

paste; shaving cream; personal needs; 
etc. Free catalog. Keystone, 72 Fifth Ave- 
nue, New York, New York. 








EXTERMINATE Axis Rats! No experience 

necessary’ pays well. Put your money in 
War Bonds and Stamps to buy the powder 
to powder these rats! 





TRACE Your Family History with “Guidex” 
Genealogical Reference Guide ( Authentic 

Bibliography)—$1.00: Details for stamp. 

IHB, Box 508-B, Annapolis, Maryland 





PATE NT ATTORNEYS 


INVENTORS: Learn now, wit hout obliga- 

tion, how to protect and sell your inven- 
tion. ure Free * ord of Invention’’ 
form for establishing date of your inven- 
tion, and Free Book ‘‘Patent Guide for the 
Inventor” contai ning complete information 
about patent procedure and selling inven- 
tions. Delay may be costly. For prompt, 
confidential service, write to: Clarence A. 
O’Brien & Harvey Jacobson, Registered 
Patent Resernere, 32B-H Adams Building, 
Washington, 


INVENTORS: Before disclosing your in- 
vention to anyone send for Form ‘‘Evi- 
dence of Conception”; 





; “Sehedule of Gov- 
ernment and | gg A 8 Fees’’ and instruc- 
Lancaster, Allwine & 


ree 
e” "Foes Building, Washing- 





PATENTS Secured. Two valuable booklets, 
“Patent Protection’’ and ‘“‘When and 
How to Sell an Invention’’. together with 
valuable ‘‘Evidence of Invention’’ form 
sent free. Write immediately to experienced 
atent counselors. Victor J. Evans & Co., 
41-J Merlin Bidg.. ., Washington, _D. c. 


INVENTORS: Send for free copy my 723- 
page book on patents. Reasonable terms. 
Prenet action. Confidential, personal serv- 
L. dolph, Dept. 340-A, Wash- 
ington. D.c 


PROTECT your invention through medium 

of my expert personal service relimi- 
Nary information without odligation. Hor- 
ace L. Beall, 902 F Street, N. W. 4, Wash- 
ington, 


“INVENTOR’S Guide’’ free, containing 

i00 mechanical movements, information 
about patenting. selling inventions. Frank 
B. Ledermann, 154 Nassau St., New York 


PATENTS 
INVENTORS: Foresighted manufacturers 
already planning post-war sale of new 
non-military products. If you have a useful 
invention, patented or unpatented. write 
Chartered Institute of American Inventors, 
Dept. 3-B. Washington Cc 

















PATENTS FOR SALE 


POSTWAR Primer! Plastics compound tool. 
livers. uriformly, continuously , 
Pasanen, Franxlin Mine, Mich 





PERSONAL 





ATTRACT success, health, companionship, 

happiness through Ontology. Discover 
your real self. Learn to pray metaphysi- 
cally. Solve your problems through scien- 
tific mind power. Write today for free 24- 
page booklet. May change your entire life 
pattern. Alexander Keene, D-8, Sedalia 
Missouri. 


GIVE yourself the ‘“‘breaks’’. Use Auto- 

Hypnosis, new, easy way to success. Free 
information. Victor, 675 Eliot, Denver (4), 
Colorado. 








AUGUST, 1943 Please 


STOMACH Relief Guaranteed 100 Roy's 

Stomach Tablets, $1.00. Feel happy 
again. Order today. Forward Company, 
Duluth, Minn 





ATHLETE'S Foot sufferers get marvelous 

Derlene Ointment. Unconditionally guar- 
anteed. Dollar jar now 50c. Dr. Soff Lab- 
oratories, Box 66, Long Island City, N. Y. 





WOULD you like your eyesight improved 
and discard oye? Send $1.00 for full 
instructions, L. F. Neer, Lake Worth, Fla. 
SONGWRITERS, write for free ‘booklet, 
Profit Sharing Plan. Allied Music. Dept. 
68, 204 East Fourth, Cincinnati, Ohio. 


at Age —- Complete 20 Method Course, 
Western Institute Hypnotism, 
D- 7819, Palatine, Tl. 


LONELY? Read ‘Love Diary’’—deluxe, fl- 
lustrated, $5.00. Sample—25c. Paul Fer- 
rante, Publisher, Palisades Park, N. J 
ARTHRITIS Remedy, Prepare at home. In- 
formation, $1.00, Housewife, 625 7th St., 
Sparks. Nevada 
LOWEST prices 
Personal now 
ucts, Buffalo Y 


“THE End Of War", Butler's 7,000 
story, 10c. Box 706, Salem, Oregon. 


PHOTO FINISHING 


TIE and wrap rolls securely. Do not mail 
in ordinary envelopes. Address plainly. 
IMMEDIATE Service! Pictures returned 
same day order receiv Smashing Low 
Pre-War Prices! Sixteen guaranteed Deck- 
led-Edge Velox prints from roll, 25c_ Or 
one colored or two plain enlargements Free 
with 8 Deckled-Edge prints, 25c. 16 re- 
prints from negatives 25c. Candid Rolls 
developed, Magic-Eye Timed. Vaporated, 
and enlarged to 3 x 4 on Deckled-Edge 
Velox Paper—36 “=. 35mm $ : 18 exp. 
60c; 16 exp. No. 127, 50c; exp. Bantam, 
25c. Reprints, 3 x 4, “Se each. We have new, 
perfect 35mm ‘film! Low prices. Free Mail- 
ers, details on request, American Studios, 
Dept. 607, LaCrosse, Wisc. 
35 MM Argus, Leica, etc., 
cury’’) 36 exposure rolls, 
veloped Cree DK- =) 
ly enlarged to 3” x 4” » 
Cartridge reloaded with Eastman Plus X, 
35c. 18 exposure rolls, 55c, reload 20c_ 24- 
hour service, Satisfaction guaranteed. Free 
mailing bags. sample print. Technifinish 
Laboratory, 645 Brown St., Rochester, N.Y. 


BEAUTIFUL 4 x 6 pictures 3'9c each, from 
116 and 120 negatives, 344 x 442 from all 
other sizes. All work guaranteed. Over- 
night service, Roll dev sloped ¢ and 8 pictures 
30c, Roll 12 pictures 45c. Roll 16 pictures 
60c. Enlargements on double weight por- 
trait paper 5 x 7—30c. 8 x 1 Copies 
made from any picture "Be. Pacific Photo 
Service, Box 666, San Francisco, Calif. 














rubber sundries, 
Star Prod- 


blades, 
Free details 





word 











(except 
fine grain de- 





mention Porputar Sctence MONTHLY when 


writing to 


a 4 Ly A, seneng ~~ 
today. exposure fine grain 354x459 en- 
largements; deckled, embossed margin and 
date. teen ¢ ures 75c; sixteen ex- 
posure splits 55c ee mailers. 8 exposure 
rolls in beautiful, deckled contact finish 
with embossed wide ries h_* Mailbag 
Film Service, Box 5440A, Chicago. 


FINER Finishing ae 25c, Eight ex- 

posure rolls developed with two prints of 
each or one larger print of each nega- 
tive. Genuine nationally known Moentone 
Enamel! finish. Superior quality since 1898. 
Moen ig: 9 nee. Moen Bidg., 
LaCrosse, 








OIL coloring photographs a fascinating 
hobby_or profitable business. Learn at 
home. Easy simplified method, Previous 
experience unnecessary. Send for free in- 
formation and requirements. National Art 
School, 1315 Michigan, Dept. 172C, Chi- 
cago. 
6 OR 8 Exposure “rolls developed ‘and two 
Superfine Prints each exposure 30c, Re- 
prints 2'oc, 50—$1.00, 36 exposure 35mm 
rolis fine grain, 3'4x4',” prints $1.00 
18 exposures 60c. Overnite service. Mer- 
cury, B-109 North Dearborn, }, Chicago. 


FREE Enlargement your favorite negative, 

enclose 10c to cover mailing cost lls 
developed, sixteen prints—25c. holesale 
pricelist, reprints, enlargements. Holly- 
tints, S-1350, Hollywood, Calif. 


TWO beautiful prints from each 
roll 25c, Twenty-two years 0 
customers, Quick service. Lens 
Dept J-9, , Janesville, Wisconsin, 


ENLARGEMENT 4x6 in colors and film 

developed. 8 glossy deckled edge prints. 
Free film mailers. 1 day service. Mail films to 
Joy | Photos, G. P. Oo. 606. New York. N. Y 


FILMS _ "Scientifically developed, plus 8 
beautiful 4 x 6 enlargements, 


30c com- 
ark. WN — Service, 107 Dewey St New- 
ar N 


REPRIN’ TS 16 for 25¢: 75 for $1.00 Eshle- 
mans Studios, Box 331H, Perth Amboy, 
N. 
BEAUTIFUL enlargement from each pic- 

ture on roll, 25c. Cut Rate Photos, Dept, 
A-6, Janesville, Wisconsin 








icture on 
satisfied 
Photos, 











NEWS Photographers:—‘‘Press Identifica- 
tions"’, Catalogues. Press Supplies, 1934-S 
Eleventh, Washington, D, C. 


PRINTING, MULTIGRAPHING, 
MIMEOGRAPHING, LABELS 


75 815 
75 Whitewove Envel 
Benneville, 907 _West Roosevelt. 


CLASSY printing economically produced. 
Quick deliveries, Samples, Sicocan, 6348 
Windham, St. Louis. 


250 HAMMERMILL Letterheads (8'2x11), 
and 250 Envelopes—-$1.95, postpaid. 
Treaster Printing. Milroy, Pa. 


SPECIAL! 200 Bond Letterheads, Enve- 
lopes 89c. Samples. Joseph Johnson, 
1382-B Fifth Avenue, New York 29. 


1000 6 x 9 CIRCULARS for $1. Armand 
Cartier, 695 North, Pittsfield, Mass 


PRINTING OUTFITS & 8U PPLIES 


PRINTING “Outfits and ‘Supplies 
stamp for details or dime for complete 

illustrated supply book. Kelsey, Inc., W-8. 

Meriden, Conn 

PRINTING Presses, Type, Supplies. Lists 
3c. Turnbaugh Service, Loysville, Pa. 


PRESSES, Type, Supplies, Specimens, 3c. 
La Garza, 159 Harvard, Cambridge, Mass. 


INEXPENSIVE 6x9 Printing Press. Details 
Free. Novelty Shop, Downsville, La. 


PROFITABLE OCCUPATIONS 


MEN, over 40. Own and operate Refrigera- 

tion Repair Shop, Easy work. Small capi- 
tal required. Prepare now for after the war. 
Complete illustrated course shows how. 
Reasonable cost. Free illustrated booklet 
explains fully. Technical School, Dept. 
S81, 4701 West Pico, Los Angeles. 


$5000 FROM Half Acre! Growing Ginseng. 

Fall planting. Seed, contract supplied. 
ereeu ars 10c, Associated Growers, pt. 
12 . Norbert, Manitoba, 








x 11 Hammermill Letterheads and 
Ss, $1.00, Postpaid. 
. Phila. 
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MECHANICALLY Inclined Men—Own and 

operate general Appliance Repair shop 
Complete, illustrated course shows you 
h Welding. Refrigeration, Motor re- 
pair, How to get business, etc., all phases 
covered. Free literature. Christy Supply. 
Dept. 1031, 2835 N. Central Ave., Chicago. 


RAISE Highly-Profitable Angora Rabbits. 

Wool brings $6.50 pound. Plenty mar- 
kets. Send 2 ~ Literature, Instructions, 
Prices. Wm. hite Angoras, Crawfords- 
ville, Ind. 


$40.00 ef — “th 

rooms, Fresh, Dried. Dominion Patent 
331583, free —*. North American, 169Y 
Yonge, Toronto, Canada. 


RAISE Earthworms “for Profit.”" Informa- 
tion free. Bureau of Zoological Research, 
106-A Broadway, Peoria, Ii. 


RADIOS, 8U PPLIES & INSTRU CTION 


RADIO Service men ~ and experimenters 
send for our giant radio catalogue. Save 
dollars. United Radio Co., (1000-V), New- 
ark. . ae 
REVISED Plans 18 Crystal Sets (SW rec- 
ord 5300 miles), with Radiobuilder 
25c. Laboratories, 1406-T 77th 
Oakland, Calif . 
LOWEST Prices. Radio Tubes, Parts. Free 
bargain lists. Potter, iJ14-A McGee, 
Kansas City, Mo . 
CRYSTAL Radio Experimenters. 
Hewlett, 29 E, 39th, New York. 


RARE COINS 














Write 





| Foreign coin, banknote and Coin 
Collectors’ Illustrated Catalog to ap- 
roval service applicants, Send 3c postage 
Bp to $20 cash paid for Indian head cents 
All dates wanted, Buying list 10c, Tatham, 
Coinco., Spring field- D50, _Mass 
CENTS 100 years old, 10 different Indians, 
1943s silver nickel, large illustrated coin 
book, all $1.00. Coins, Box 77, Alameda, 
Cali 


COMPLETE retail cat ‘alogue of all U. S 
coins ',c to $1.00, 10c. 75 illustrations 
3500 quotations. James Randall, 341 South 
Dearborn, Chicago 


1943- PDS STEEL Cents, 5c each. 25 dif- 
ferent Indians, $1.10. Thousands coins 

wanted, highest prices paid. Lists 3c. Bebee 

Coin Company, 1180 E 63rd, Ch icago 


COMMEMORATIVE s Columbian, 
Stone Mountain, Cleveland $1.00 each. 

Illustrated Catalogue 10c, Norman Shultz, 

Salt Lake, Utah 

10 INDIAN Head cents, 
also pricelists, 35c. Schultz, 

wood Cinci nnati, Ohio 


HOBBY News with 
year. Keim, Box 


FREE! 


"different 


“large premium 25¢ 2 
103, Sta. A, Flusbin 


Send insured par- 


COINS, stamps wanted 
Jelmont, 725 West 


cel post or write-—I 
32nd, New ¥ York, N. ¥ 


WE purchase all Indianhead pennies 
plete catalogue 10¢ altman, 398 
Broadway, New York 


RAZOR_BLADES, SHAVERS 


HAIR Cutting Comb. “‘Cut your own 
830 Main, Aurora, Illinois 


RUBBER STAMPS 


cu SHIONED, 3 lines 45c, signatures $1.7 
Pederich Manufacturing, East Pittsberen, 

Ps. 

3 LINES 30c:; cushioned 
natures $1.50 Printrite 
is 


ONE line i5c, 2 lines 25c, 3 lines 35c. Ex- 
cello, Box 500, Shreveport, Louisiana 


SCIENTIFIC EQUIPMENT 
SUN Thermometer. Measures direct 


radiation. Dime. Sincere Products, 
bornville, New Hampshire 


SONGWRITERS 


SONGWRITERS! Send your poems for our 
offer and Free “Rhyming Dictionary 
Phonograph Records made Vanderbilt 
Music 5) idios, Box 112, Dept, SE, Coney 

Island, 








indexed 35« Sig- 
Wauwatosa, 





solar 
San- 
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Made growing mush- 


Avenue, | 





dates, | 
10534 Rich- | 


Com- | 


SONGWRITERS: Our complete — > in- 

cludes meloaies without charge, 
recording, presentation to leading Sublishe 
ers. Cinema Song Co., Box 670D, Beverly 
Hills, Calif. 


UNITED STATES Bargain. Here's an offer 
so stupendous that it is almost ——— 

able: 52 different U. S. stamps rangin 

age as far back as over 60 years an 

face value as high as the dollar Wilson 





BEFORE sending your poem to set to mu- 
sic, know your composer. Free le’ 
ain, ae Beachwood Drive, Hol- 

lif. 


u 
{wood 386 


SONG 

ate Examination and Fr 
Dictionary. Richard Brothers, 
Building, Chicago. 





nd Poem For Immedi- 
Rhyming 
146 Woods 





C4 
ictorials. We will send ali these for only 
Oc but only to sincere approval applicants. 
In asking for approvals, 
whether you are interested 
States or foreign stamps or both. Approval 
Headquarters, Globus a ae. 268-4th 
17. 


| Ave., New York City, Dept. 





POEMS Wanted For Musica! Setting. Send 

poem for immediate consideration. Five 
Star Music Masters, 646 Beacon Building, 
Boston 


SONG Poems Wanted: Write ‘for Pree In- 

structive Booklet, Outlining Opportuni- 
ties. United Music Corporation, pt. 26, 
Salem, Indiana 


SONGWRITERS: Collaborate with writer 

“Goodnight Sweetheart’’, other smash 
hits. Songs recorded, exploited. Songland, 
Box 590C, Beverly Hills, Calif. 


SONG Poems Wanted. We offer services 

noted Hollywood studio writer-arranger. 
Excellent offer. Hollywood Melodies, Box 
2168C, Hollywood 28, Calif. 


SONGWRITERS: We offer complete serv- 

ice. Melody writing, recording, radio 
broadcast, promotion. Screenland Record- 
ers, Box 1247 D, Hollywood, Calif. 


SONGWRITERS: Write for free booklet, 
Profit Sharing Plan. Allied Music Com- 
pany. 204 East Fourth, Cincinnati. Ohio. 


SONGW RITERS! Candid, attractive prop- 
osition. Hibbeler, C15, 2157. N, Avers, 
Chicago, 


SONG WRITERS—Free Book, Send Poems. 
Variety, Dept. 3, Salem, Indiana. 

















SPORTING GOODS, GUNS, FISHING 
TACKLE, ARCHERY 


SWAP Guns and Ammunition with Klein's 
or get Cash. We pay ore—you pay 
Less, because we're America’s best known, 
biggest traders. Thousands upon thousands 
of new and used Guns from $5—up to the 
finest. All models, gauges, calibers, makes 
Winchester, Remington, Colt, Savage, 
Smith & Wesson, etc. We also buy, sell or 
trade Ammunition, Pishing Tackle, Out- 
boards, Golf Equipment, Binoculars, Cam- 
eras, Watches. Describe fully what you 
have to trade or sell for cash. Special! 
Perrine ‘‘Magic Circle’ sight for shotguns. 
(State model, gauge, plain or ribbed bar- 
rel.) Postpaid $1. ‘‘Money Back Guaran- 
tee’ backed by 58 years’ fair dealing. Free 
Guaranteed Bargain Catalog’’ featuring 
thousands of ‘‘Hard-to-get’’ items; send 
dime (refunded with first order) to cover 
handling costs. Klein's Sporting Goods, 
Milton P. Klein, Pres., 505J South Halsted, 
Chicago. 


BOWS-Arrows for 








Recreation-Hunting- 

Fishing. Beautiful Archery instruction 
book, 90 pages, 50 illustrations, only " 
Illustrated catalogue Free. Archery, 617 
South State, Chicago. 


USED Guns, Binoculars, 
sold. Ammunition bought. Hi 

Prices Paid Stoeger Arms 

Fifth Ave., New York, N. Y. 


276 ANTIQUE Firearms, 

tridges, Rifles. Indian Relics 
10c. (Photographs of Most) Heike, 
nona, 1, 


ARCHERY 
MidWest Arc 
cago 


‘bought, traded, 
hest Cash 
orp., 507 





Swords, Car- 
Catalog, 
We- 





ulpment: Catalogue Free 
nery, 2209-D East 75th, Chi- 


sold, exchanged. List 
Maine. 


USED ¢ guns, bought, 
stamp. Howe, . Coopers Mills, 


SEND 10c for list_100 used Guns. 
seth's, Willmar, Minn, 


STAMP COLLECTING 


NOTICE—Readers answering ads offering 

Approvals receive a selection of stamps 
from which they may make purchases at 
prices indicated. Ten days are allowed for 
payment and return of undesired stamps. 
Otherwise approval applicants become sub- 
ject to Section 2350. Postal Laws & Regu- 
1932, providing penalties for ob- 
false pretense 


Fray- 








fe tions, 
taining property by 


MONTHLY 





| as receiv 





advertisers. 


WOW! $10.00 Worth of Fun for only 10c! 

500 i Stamps, unsorted and un- 
picked imeay on bits of paper) just as re- 
ceived from the church missions and other 
sources. Africa, So. America, Australia, 
China, Philippines, Dutch Indies, and oth- 
er countries are represented. Includes a 
few commemoratives, airmails, and stamps 
5 up to 25c or more each! The 

biggest Package of Fun in Stampdom—and 
= might find something really valuable! 

rice only 10c to serious approval appli- 
cants! Money back if not delighted. James- 
town Stamp Co., Dept. No, 5, Jamestown, 
New York. 


FREE! The Stamp Finder! Send today for 

big new edition, fully illustrated, ena- 
bling you instantly to identify all difficult 
stamps! Also fine packet strange, fascinat- 
ing stamps from snia-Herzegovina, Mo- 
naco, Patiala, Cyprus, etc., including maps, 
ships, animals and strange scenes. All free 
to approval applicants inclosing 3c postage. 
Garcelon Stamp Co., Box 918, Calais, Maine. 


BEAUTIFUL Bi-Colored First Day Covers 
for the eleven new multi-colored stamps 

in honor of the over-run nations In sets 

of eleven, singles—$1.50; 

plate blocks of four—$4.75. 

rect to you. Must for All collectors, 

most attractive addition to your collec- 

tion. Cachet-Craft Covers, 65, Framing- 

ham, Mass. 











|} 500 UNITED States for 10c! 500 U.S.A.— 


absolutely unpicked and unsorted—just 
from church Missions. Many 
varieties, including commemoratives, air- 
mails, high values up to $5.00 denomina- 
tion! Price only 10c to approval applicants! 


| Money back if not delighted. Swan Stamp 
Y. 


Co., Dept. 69A, Dunkirk, N. 





| SUPER- WONDER Pac ket offered contain- 


ing stamps from Afghanistan (oblong), 
Costa Rica (triangle), Saar (colliery), Cey- 
lon (harbor), Iraq (late king), Manchukuo 
(scenery), Honduras (seal). This entire 
7 for only 3c to approval applicants. 

ent Stamp Company, G. P. O. Box 87 
(24), Brooklyn, N. ¥ 


POSITIVELY Greatest Free Offer—Latest 

Scott's International $4. Stamp Album— 
covering entire World, contains 36,000 il- 
lustrated, descriptive spaces; Scott's 1943 
Standard $4. Catalogues “‘Philately’s En- 
cyclopedia’’—absolutely Free to applicants 
for Foreign eg Mee becoming customers. 
Plymouth, A Bell, Calif. 


“*TREASURE Island” gift offer or 
tirely free—to purchasing applicants of 
our ——s approvals; latest ‘ott'’s big 
1200 page $7. International Stamp Al- 
bum; Scott's 1943 $4.00 Standard Cata- 
logue—or free stamps, other albums, etc, 
“Treasure Island’’ Service, Vista, Cali- 
fornia. 
8ic FOR Nothing! Scarce set of four Rus- 
sian commemoratives (catalog value 81c) 
plus giant illustrated bargain lists, All ab- 
solutely free for the names and addresses 
of three stamp-collecting friends. Methuen 
Stamp Service, Dept. 58A, Lawrence, 
Massachusetts. 











SMOKY Mountain commemorative sheet, 
largest U. S. stamp issued, and 33 U. 8. 
including commemoratives, airmail reve- 


| nues, etc, Catalogs 75c—To approval abpli- 


cants for . Curhan Stamp Company, 
Dept. C, Gloucester, Mass. 


WORLD'S Smallest Airmail—Diamond and 

Triangle Stamps. Free Stamp Magazine, 
also magnifier to study your stamps, with 
large collection of stamps from scarce 
countries. A Bargain, 5c with approvals. 
Capital Stamp, Dept. 10, Little Rock, 





| Arkansas. 
| FINE Approvals, 





freshly mounted. Fast, 
Teli me what countries 
send their stamps. 
Long 


personal service. 

ou prefer and I'll 

iiton Skinner, 345 East Ocean, 
Beach, Calif. 


POPULAR SCIENCE 





BRITISH Empire Collection! Burma, Cy- | SPECIAL—Airmails—23 different, includ- | 55 DIFFERENT United States 5c with 
prus, Gwalior, Sarawak, Tasmania; Also ing Zeppelin, Triangles, Latin-America, Approvals, Bookman, Box 145-P, Maple- 

50 other British. Only 5c with Pictorial, | etc., 5c with approvals. Continental Stamp | wood, N. J. eS es 

and Commemorative Approvals, Lyman, 97 | Co., Dept. C, Sandy Hook, Conn. 10 SIAM only 5c! Approvals. Ryan, Pine 

Nassau. New York City. “s FREE Canadian Sets. Royal Visit. t. George Street, Middletown, Conn, 

19TH Century U. 8S. —w ey Civil War VI, George ‘oronation, Jubilee, Oth- ACC r 

7 om Battleships, $5 & $10 Stamps ers, to approval applicants, Ensign, Box § — - TOBACCO—PIPES — 
Free to U. Approval Applicants. Metro- | 118-P, So. Orange, N. J. ¥ HAND Made Cigars. Off colors 10 and 15 
olitan Stamnpe, 198-G Broadway, NeW | 304 DIFFERENT stamps including Job Johore. cent Tobaccos. Only 6 cents. Free Cata- 
fork Selangor, Cochin, Perak, only 10c to log Price List. Sidney Ram, C-4, 59 West 
UNITED STATES, Numbers 178, 219D, 270, | approval applicants. Reich Stamp Co., 4647 | Monroe, Chicago, Iilinois, 

7, 398, 431, 444, 573 (P.1.), 647, C29, enmore, Chicago, Dept. 55. TREASURE FINDERS 

. Send 50c. Approvals accompany. | PREE Last Philippines, Complete Mint Is- | MT-SCOPE Metal Locator fully guaranteed 
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POPULAR SCIENCE 








Who’s afraid? Everybody is, ac 
cording to psychiatrists of the 
brand-new school that helps men 
meet the terrors of war. Here is 
what they have discovered to keep 
that empty feeling in the stomach 
from turning into panic. 








By JACK O’BRINE 


ye alae eee ee for 
our soldiers. On pg Bhaaoe 
must be prepared not only to take what the 
me Careet Gad tse aime but to dish 
it out in bigger and stronger doses. It’s a 
fearsome job for young men whose nearest 
approach to violence once was to shout, 
“Kill the umpire!” 
But great camouflaged transports are 





carrying these young men in increasing 
numbers to the war zones. Many already 
have passed months in battle sectors where 
all the furies of modern warfare rage. 
Blasting, strafing dive-bombers have howled 
out of a foreign sun to slice the air over 
their foxholes. Unholy screams of wings 
and motors and bombs have torn at their 
eardrums. Shattered rocks and flying stone 
have added to the threat of shrapnel. They 
have known lack of food and water, the 
tenseness of the zero hour, the sight of 
friends and comrades being killed and 
wounded before their eyes. 

These former bookkeepers, clerks, farm- 
ers, and factory hands are being exposed 
to all the horrors of war. It makes little 
difference what outfit they’re with—in- 
fantry, tanks, tank-busters, air forces, para- 
troops, engineers—they feel the fury of it. 
Some have cracked under the terrific strain. 
Authentic reports show that nearly one 
third of the first casualties shipped back 
were mental and nervous cases. But the 
fight goes on, with veterans, replacements, 
and fresh troops carrying the battle to the 
enemy. 

Army officers are confident that our men 
have the stuff needed for victory. Some of 


that confidence stems from the belief that 
our soldiers have the finest and most mod- 
ern equipment in the world; some comes 


from the knowledge that they are excel- 
lently trained, know how to use their weap- 
ons; some springs from proof of their great 
physical stamina, and some comes from the 
historical fact that American soldiers have 
yet to lose a war. But a factor not to be 
overlooked is the Army’s remarkable new 
program to combat fear and mental in- 
stability. For this is responsible to a large 
degree for our success in turning millions 
of civilians into first-class fighting men. 

From induction centers to training camps 
to battle areas, our soldiers are feeling the 
effects of the program. It’s helping them to 
withstand the pressure of Army life on 
minds, nerves, and emotions. It’s assisting 
them to be competent, dependable, coura- 
geous; and it’s untangling minds that have 
become twisted by the stresses of war. This 
is the first time that such an effort has been 
made on a large scale. 

Employed only in rudimentary form late 
in World War I, the process was started 
last year with the creation of a neuro- 
psychiatric branch in the Surgeon General's 
Office in Washington. Then followed the 
opening of a unique school in Lawsen Gen- 
eral Hospital, Atlanta, Ga., in which in 196 
hours of classes young Medical Corps offi- 
cers are being fitted for the special service. 
Selected with great care by Col. Roy D. 
Halloran, chief of the branch, and ranking 
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Medical Corps psychiatrists, they are as- 
signed after graduation to one of the nine 
Army commands in this country. Later, 
when they are sent abroad, they work under 
the direction of the new neuropsychiatric 
centers established in the European and 
South Pacific theaters. 

Personnel and morale officers, chaplains, 
and field officers assist the psychiatrists in 
the program. Never before has there been 
such co-ordination of effort to improve sol- 
diering and make it more palatable. The 
psychiatrists not only watch and help in- 
dividual soldiers, but they seek to create 
conditions wherein the stresses are mini- 
mized. They help devise means of relaxation 
and entertainment. They live with the 
troops, experience their difficulties, and help 
to solve them. Colonel Halloran says of 
them: “They are specially trained medical 
confidants, with a real desire and ability to 
help.” 

But even more than that, these new 
friends of our soldiers stand as a safeguard 
against one of the worst tragedies of battle 

the thousands of war-induced mental 
eases that usually occur. For from the 
gateway to the Army, where an average of 
seven out of every 100 men up for induc- 
tion are screened out as mentally unstable, 
to the peint of embarkation, those who 
show tendencies to crack are sent back to 
their homes. In peaceful surroundings, 
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IN TRAINING 


those rejected men can live 
normal lives and prove an 
asset rather than a liability 
to our war effort. 

It’s at the front that the 
supreme test for the Army’s 
program comes. That’s the scene for the 
all-out fight against fear. By that time the 
soldier has learned many things about the 
science of war and wants to use that 
knowledge to blast the enemy. But his 
eagerness is mixed with dread and fright. 
The first time he goes into battle, he’s apt 
to be downright scared. His throat becomes 
dry; his stomach feels like flipping, and his 
heart does a dance macabre under his khaki 
tunic. And that may be true every time he 
gets within striking distance of the enemy 
But he must learn to control his fear. 

Experience has shown that fewer sol- 
diers go to pieces in outfits with good mo- 
rale, in winning outfits, and in well-trained 
outfits. It’s the psychiatrists’ job to main- 
tain confidence. They know that men under 
fire or about to go under fire want facts, 
not psychiatric patter. So their tactic is 
to discuss fear frankly, stressing the fact 
that to be scared is a normal reaction 
shared by veterans and green troops alike 
not a sign of cowardice. 

Fear, as demoralizing and uncomfortable 
as it may be, actually is the body’s prepara- 
tion for action. The heart beats faster, 
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Realism is the secret of conditioning men's nerves 
for the shock and violence of battle. Here a mine 
shatters the air os trainees advance on a position 


THE REAL THING 


Nerves tense, heart thumping, this American sol- 
dier moves cautiously along a beach head, knowing 
that any minute he may hove to kill—or be killed 


pumping blood to the arms, legs, and brain 
where oxygen is needed. Quickened breath- 
ing is the part of the lungs. Blood pressure 
goes up, and adrenalin, nature’s “shot in 
the arm,” pours liberally into the blood 
stream. Sugar is released as fuel for the 
human fighting machine. 

That’s the normal reaction during the 
frightening moments just before an attack. 
Sometimes the soldier feels stunned and 
paralyzed, and has difficulty getting started 
into battle. But the Army’s program of 
training and discipline comes to his aid, 
and it becomes second nature to obey com- 
mands and carry out his own job. That’s 
why there is so much importance attached 
to keeping fear under control—conquering it. 

The Army has six ways to fight fear. For 
men facing that greatest period of tense- 
ness—just before the zero hour—the slogan 
is: “Work—do anything—but keep busy.” 
Action relieves stress on minds and nerves. 

Troops under fire should keep in contact 
with comrades, if that is at all possible. 
Just the presence of another man not far 
off helps quiet fear. 

Calling the roll is helpful. It reminds the 
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WHEN FE RIPS YOU... 


Paes 


Sights like this, of Japanese bodies mangled 
and broken, jangle the nerves of men who, a 
year before, were clerks, salesmen, farmers 


action, men who become panicky must be 
removed from the sight of other men. It 
is the soldier’s responsibility to control 
signs of his own fear if he can, so as to 
spare his comrades. Fighting men have 
learned that the very effort often reduces 
fear and brings calmness. 

Soldiers are acquainted with statistics 
on the percentage of casualties in action. 
That is reassuring. For, according to fig- 
ures on even the bitterest fights, compara- 
tively few men are killed, and the chances 
that any one man will be among the fatally 
wounded in any one battle are relatively 
small. 

The Army knows that courage and fear 
are not opposites—that they may be pos- 
sessed by a soldier at the same time. But 
the soldier who has courage need not worry 
about his feeling of fright. He'll keep that 
under control. In the words of the National 
Research Council: “None but the brave can 
afford fear.” 

In talks that I have had with some of 
our wounded soldiers brought back from the 
war zones for treatment in the Army’s great 
Walter Reed Hospital, in Washington, it 
was interesting to note how few admitted 
having experienced fear. One chap, who has 
been decorated with the Silver Star for dis- 
tinguished service in North Africa, summed 


men that they are part of a close-knit or- 
ganization, not facing the dangers alone. 
Great reassurance comes with knowledge 
that every man is in his place, despite the 
smoke and din of battle, and resistance to 
fright mounts. 

Another important remedy against fear, 
strange as it seems, is to keep soldiers in- 
formed of the odds confronting them. Offi- 
cers are urged to keep in mind that knowl- 
edge is power over fear. Men posted on the 


dangers, the kind of weapons they're up 
against, and the size of the enemy’s force 
are far less susceptible to fear. 
Soldiers are taught that to be 
doesn't mean they must act afraid. 
fear is contagious when it is expressed by 


afraid 
Since 


Allied soldiers take command after smashing a Jap 
landing barge. Dead Japs lie at their feet. Vic- 
tors have the grim, calm look of seasoned troops 


it up by saying: “Hell, we were too busy to 
get scared.”” His citation said that, although 
painfully wounded, he had pushed forward, 
causing enemy gunners to fire upon him and 
reveal their position, bringing about their 
defeat. 





HERE IS WHAT A 


SOLDIER 


TOLD TO DO 





This 22-year-old veteran said, however, 
that he and his comrades experienced a few 
“uneasy moments” as they were waiting 
orders to start the invasion. He said they 
showed it in funny ways. For instance, one 
soldier cleaned and recleaned his rifle. An- 
other looked at his watch every few seconds, 
and a third couldn't seem to satisfy himself 
that his gun was loaded, checking it a dozen 
or so times. 

Our young hero and his comrades may 
have been scared stiff, but they had learned 
that secret trademark of a good soldier 
fear control. The magnificent thing I ran 
onto was the universal eagerness of the 
wounded to get back in the fight. They 
seemed to resent the fact that the boys with 
whom they went overseas were still in the 
thick of things, while they were forced to 
“loaf in a hospital.’”’ The Army’s program 
has sold them on the idea that Army life, 
despite its hazards, is not so frightening. 

That “salesmanship” is significant. For 
the success of neuropsychiatry is measured 
by the number of soldiers kept in the Army 
—not by the number eliminated. It’s axio- 
matic that many of war’s greatest exploits 
are achieved by veterans who have returned 
to the fight after their wounds have healed. 
Other valuable contributions have been 
chalked up by men whose first maladjust- 
ments might have wrecked their Army 
careers had they not been corrected. Take 
the case of fellows who develop jitters while 
on training maneuvers. These same soldiers 
have been transformed into first-rate cooks, 
mechanics, and builders who have a vital 
part to play in winning the war. 

Those who are being shipped back from 
North Africa and the South Pacific as 
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mental and nervous cases benefit greatly 
from the program. The neuropsychiatrists 
who treat them are experienced in straight- 
ening minds. They know that these casual- 
ties are not insane—that with proper treat- 
ment they will respond in a locale that has 
none of the dangers and fury of the fighting 
fronts. The trouble in most cases is that 
these men came from obscure little grooves 
in civil life, and their minds slipped whcn 
they came up against the rigors of war. 
Most of them will be able to return to the 
life they left. 

As in the case of men awaiting the zero 
hour, the psychiatrists recommend that the 
neurotics be kept busy. So at Walter Reed 
and the other great Army hospitals you find 
them deeply engrossed in occupational ther- 
apy. Some make belts, ship models, chess- 
men; others knit or embroider. A few 
skilled in the arts are kept occupied with 
paintbrush and clay. With their hands busy, 
their minds have less chance of groping and 
strength of thought and direction seeps 
back. 

Looking ahead to the period immediately 
after the war, the neuropsychiatrists appear 
slated for work equally as important as that 
in which they are now engaged. For they 
alone know the things about the returning 
soldiers that will make it possible to fit them 
back into civilian life. As they now are 
helping soldiers out of unhappy situations 
into niches that make soldiering endurable, 
they will be able to guide the veterans to 
happier ground. Having come from civilian 
life themselves, the psychiatrists will them- 
selves return to it, and there continue to give 
advice and aid to the men whom they helped 
to lick fear and the enemy. 
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HOW WARPLANE "i With Their Hands 
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This upsweep of the hands means “Close bomb-bay doors” 


ECAUSE it is impossible, during the ground- 
B testing of a plane, for them to hear each other 
above the roar of the motors, mechanics at the 
Santa Monica plant of Douglas Aircraft have “ 
devised a hand-sign language expressive enough 
to put the most eloquent Indian to shame. As in 
most systems of hand signaling, pantomime is 
generously employed. Fingers drawn across the 
eyes indicate that the motor’s carburetor mixture 
is too lean—-that the resulting fumes are irritating 
the mechanic’s eyes. If the mixture is too rich, 
the signal is to hold two fingers as if they were 
holding a cigarette—to show that the engine is 
“smoking.” A finger drawn across the throat is 
the sign to “cut” the engine. Pulling the extended 
forefinger of the right hand away from the 
clenched left hand shows that a battery cable is 
to be disconnected. Probably the only one of the 
20 or more signs that the uninitiated layman 
would recognize is the forming of a circle with 
thumb and forefinger to indicate “O. K.” 





“CARBURETOR MIXTURE “CUT THE “OIL LEAK- “ENGINE SMOKING — 
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FILTER 


RVALVES CONTROL 
WATER FEEDS 


SECOND-EFFECT 

EVAPORATOR UNIT — 

STEAM FROM FIRST UNIT 
CONDENSED TO FRESH WATER 
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Mobile Beachhead Unit 
Distills Salt Water 


O'S overseas forces now are equipped with a 
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distillation unit that performs the amazing 
feat of transforming salt water into drinking 
water at the rate of 100 gallons an hour. Built 
by the Cleaver-Brooks Company, Milwaukee, Wis. ites 
the unit weighs four tons, is highly mobile, and ' 
can be landed from a barge. Its prime mover A four-cylinder air-cooled motor pumps 
generally is a tractor, but a truck also can be salt water into the sedimentation tank, 
used. Fourteen men and one officer comprise its and then into the boiler of the distiller 
operation crew. When it is used on a beach, the Lighting the fire tubes that lie under 
crew drives a three-inch pipe to water level, in- the boiler. Oil is atomized with a blow- 
stead of pumping directly from the sea. This has er to mix with the air for greater heat 
a dual purpose: to eliminate trouble from shifting 
tides, and to tap water from which foreign matter ? 
has been removed by seepage through sand. The ~ | \ 
water is pumped into a 3,000-gallon canvas 
sedimentation tank before it is pumped into the J 4 e 


s~ 


unit. As the “first-effect” boiler begins to fill, an 5 EF ’ 
oil burner underneath is ignited. The resulting a} & 

steam, generated in about 30 minutes, is carried . 

into a “‘second-effect” evaporator, and then into ie 





a condenser attached to a cooling unit. From » (ny 

here, water at a temperature of about 50 degrees 4 § 

F. begins to flow out for consumption. >. Ss De A>» 
i . 


AUGUST, 1943 








A RADIO SEWING MACHINE, developed 
experimentally by RCA Laboratories at 
Princeton, N.J., uses radio-frequency cur- 
rent instead of needle and thread to “stitch” 
thermoplastic materials into raincoats and 
caps, weather balloons, and packages for 
many kinds of foods and oils. 


ELECTRONIC ADJUSTABLE-SPEED DRIVE, 
designed by Westinghouse and called the Mot- 
o-trol, provides close regulation over a 20-to-1 
speed range for industrial drives on machine 
tools, winding reels, conveyors, and fabricat- 


ing and converting machinery. Thyratron 
tubes, which convert alternating current into 
































IRON POWDER, almost as soft to the touch 
as talcum, is being molded by Westinghouse 
into small magnets for electrical circuit 
breakers. These, as well as gears, bearings, 
and other parts, are made simply by pouring 
powdered metal into a die and forcing the 
particles into a solid mass by hydraulic 
pressure. This is then fired at a temperature 
far below that of melting iron, but high 
enough to force metal atoms to travel from 
one particle to another, as it were, knitting 
the structure togeth- 
er. The ancient Egypt- 
ians used this method 
in forming articles of 
gold and other metals. 


direct current, enable direct-current motors 
to maintain essentially constant speed at any 
setting, regardless of load. Features include 
stepless speed control, automatic regulation 
over wide load fluctuations, full torque at ex- 
tremely low speeds; smooth, stepless accel- 
erationand deceleration,and dynamic braking. 


POPULAR SCIENCE 














TUpgy. 
SAVE YOUR PARACHUTE—the canopy makes up inte a good tent 





ADVICE FOR FLYERS forced down in 
jungle or desert is contained in a new 
guide issued by the U.S. Army Air 
Forces. Assuring readers that their 
chances are good if they don’t get 
panicky, the handbook gives practical 
instructions on shelter, health, and 
food problems in both kinds of ter- 
rain. Designed for aviators, it tells 
how to make use of a wrecked plane 
and flying equipment for comfort and 
safety, as in the drawings above. 


makes aq knapsack 


by cutting Of the shaded 


Parachute-Pad Kit Aids Stranded Flyers 


A JUNGLE KIT designed for emergency 
landings provides equipment and supplies 
that will enable a U. S. airman to stay alive 
until rescued. a machete enables him to hack 
his way through jungle undergrowth, while 
fishing tackle helps to feed him. Quinine, 
matches, and iodine are kept in watertight 
metal containers. While the iodine may be 
used on cuts, it is primarily for the purpose 
of purifying drinking water. Each piece of 
equipment is fitted into the felt bottom of 
the kit, and the whole is strapped into the 
small of the back like the regular back pad 
used with a pursuit pilot’s parachute. 
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British Barrage-Balloon Secrets 


HOW THE FAMOUS “SAUSAGES,” 
HANDLED LARGELY BY WAAFS, 
FIT INTO DEFENSE NETWORK 


PERATIONAL details of the famous 

“floating sausages” that helped Eng- 
Jand to win the epic Battle of Britain have 
Row been revealed. Integral part of the 
Fighter Command's close-knit air-raid de- 
fense system, barrage balloons enclose 
tritical areas within a fence of steel cables 
to hamstring low-flying enemy planes. They 
fall into two categories. One type stays in 
the air most of the time and is hauled down 
Only for repairs or reinflation, or in case of 
bad weather. The other is raised only on an 
“alert,” at the same time that fighter planes, 
Searchlights, and antiaircraft batteries 
spring into action. 

Each balloon is filled with 70,000 cubic 
feet of hydrogen, which gives it a buoyancy 
of one ton. It is held captive by a steel 
cable which winds on a winch mounted on 
a truck-trailer. The Waaf who operates 
the winch—and many of the personnel of 
the Balloon Command are members of the 
Women's Auxiliary Air Force—sits inside 
a cage. This not only protects her against 
snapping cables, but it also grounds the 


Mooring place of a balloon is a sunken oval 
in whose center is a pyramid of heavy wire 
to which the descending balloon is about to 
be shackled. The trailer winch that winds 
in the cable is shown in right background 


lethal charges of static electricity picked up 
while the balloon is aloft. On signal, the 
balloons shoot into the air surprisingly fast, 
and their height and position are frequently 
changed to alter the pattern of defense. 

Nesting place for a balloon is a sunken 
oval having in the center a collapsible 
pyramid through which the cable runs from 
the bag to the winch. The “sausage” is 
hooked to the pyramid; then its two sets 
of guys are made fast. The guys are held 
to the fabric with “ton patches,” meaning 
patches that will stand a strain of one ton. 

No gas is used in the stabilizers that keep 
the balloon from rolling over on its back, or 
in the rudder, which keeps its nose into the 
wind. Instead, air tubes run along the sides 
to collect wind for this purpose. As the 
balloon is hauled down into the region of 
lower wind velocities, the air leaves the tail 
and it collapses. The limp fabric is lashed 
to the body during the bedding-down period, 
and is unfurled when the balloon is raised. 
(Drawings by E. G. Lambert and H. P. 
Burton from the London “Sphere.”’) 
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Below is a schemotic design that shows how 
Britain's closely integrated air-raid defense 
system operates in one sector. Note com- 
munication lines from observer posts to 
headquarters to balloon and fighter stations 
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Here the close-hauled balloon has been shackled to 
the wire pyramid. When the pyramid is made to col- 
lapse, the balloon settles into place, as shown at 
left. Bedding it down is done with guys running from 
“ton patches” to sandbags, or hooked to heavy con- 
crete blocks and attached to wire in 37-foot circle 
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SKIP BOMBING, a new American flying 
tactic, is taking its toll of Axis ships in the 
Mediterranean and the Southwest Pacific, 
where enemy warships and/| freighters are 
being sunk from mast height. Dropping 
bombs from this level is similar to launch- 


ing torpedoes. They hit the water flat, skip 
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SHIP-TOWED GLIDERS have 
been proposed by Col. Edward 
S. Evans, Detroit industrialist, 
for protecting convoys from 
submarines. They would be 
towed by slow-moving freight- 
ers at 1,000 to 2,000 feet, and by 
fast destroyers and corvettes up 
to 3,000 feet. Equipment would 
include 500-pound bombs, ma- 
chine guns, radios, and power- 
ful searchlights 
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over it like a rock skipped by a boy, find 


their mark at 


close range, and complete 


their deadly mission in just about the time 


it takes a raiding plane to 


rise out of 


danger. When a string of bombs is let loose 
in this manner, flyers report, they seem to 
crawl right up the side of an enemy ship. 


~ 


ESCORT HELICOPTERS are being 
used by our Navy and Britain to 
protect convoys in the 500-mile 
mid-Atlantic gap out of reach of 
land-based planes. These vertical- 
ly rising aircraft take off from 
and land on the decks of freight- 
ers. Ability to hover in midair to 
drop depth charges makes them 
deadly submarine hunters, and 
great maneuverability enables 
them to dodge gunfire. 


Drawings by B. G. Seielstad 
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By GEORGE M. SUTTON 
(Captain, Air Corps, A.U.S.) 





S FAR back as I can 

remember, I have 
been making pictures of 
birds. Wherever I have 
gone in my work as an 
ornithologist —- whether 
to the frozen tundra of 
Southampton Island 
north of Hudson Bay, or 
to the cloud-hung moun- 
tains of Mexico — I have 
taken my water-color 
outfit with me. I have 
seen alive most of the 
1,200-odd species and sub- 
species of birds listed for 
the vast area lying north 
of the Rio Grande. Many 
of these I have been so 
fortunate as to encounter 
on their breeding grounds, 
and to sketch in pencil, 
direct brom life, or paint! 
in water color from fresh- 
ly killed specimens. The 
hundreds of paintings I 
have brought back 
amount by this time to a F ee i eo pee ee 
considerable reference 
library. These paintings 
are housed at the Univer- 
sity of Michigan’s fire- 
proof, well-constructed 
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WILD TURKEY GOBBLER. This beautiful painting is an exam- 
ple of the work that has won Captain Sutton top rank 
among bird painters. It is vibrant with a subtle interplay 
of colors impossible to show in this two-color reproduction 








breeding grounds. 





CAPT. GEORGE MIKSCH SUTTON is not only a top-notch bird 
painter and nature writer, but also an active field ornithologist. 
In quest of his subject matter he hos explored almost every part of 
the North American continent, from Mexico to the barren islands 
north of Hudson Bay, pursuing birds by car, plane, boat, and dog 
sled. He has seen alive most of the |,200 species and subspecies of 
birds found in this vast area, sketching many from life on their 
His paintings, combining the skill of a master 


artist with the knowledge of a practical naturalist, are in great 
demand by sportsmen and as book illustrations or reference material 








Museum of Zoology at Ann Arbor. 

I long ago discovered that for 
quick field sketches of birds I had 
to have a pencil that would make 
a rich line, yet not rub off easily, 
and a white paper strong enough 
to stand a good deal of erasing and 
stiff enough not to warp as a result 
of the warmth and dampness of my 
hands. After using several varieties 
of paper, I decided that the best 
was Strathmore Bond, two-ply for 
general purposes such as pencil 
sketches, and three-ply for finished paintings 
and for especially humid regions. To this 
day I get my best results from Strathmore 
three-ply bond if I am doing a water-color 
portrait direct from life, or a detailed illus- 
tration for reproduction in a book. For a 
Brisk water-color intended primarily for 
decoration, however, I use . Whatman’'s 
“rough board” or a similar paper. 

Before discussing the making of a finished 
painting—one with complete background 
@nd accessory material—I would like to 
@xplain the phrase I have just used, “a 
portrait direct from life.” I have read a 
good many articles, most of them of the 
Bunday-supplement type, telling of bird 
@rtists who have waited half frozen for 
hours on some mud flat for a chance to draw 
@ flock of brant from life, or braved a bliz- 
gard to get an authentic sketch of a snowy 
@wl. This sort of story reads well. But I, 
for one, am very skeptical. I know all too 
Well how impossible it is for me to turn out 
any sort of sketch, whether authentic or not, 
With hands that are wet and cold. In fact, I 
Rave to be pretty comfortable all over to 
turn out anything like good work. 

In this article I propose to be as honest 
as possible, admitting first that I depend 
on a somewhat photographic memory; that 
I check drawings with actual photographs 
whenever possible; that I study and work 
with birds in zoological gardens whenever 
I can; and that most of the time I find it 
quite impossible to make my finished draw- 
ings direct from living birds. Only oc- 
casionally am I fortunate enough to have 
a bird alive and in good condition at the 


62 


time I need it. Life sketches, yes. Quick 
studies showing how a bird holds its wing 
or how its foot clutches a perch, yes. But a 
finished painting from start to finish with a 
living model in front of me, only rarely. 

The fact is that most living birds in good 
health make very difficult models. They 
twitch and squirm, turn their heads, stretch, 
flutter, chirp, and yawn, repeating attitudes 
only occasionally and constantly throwing 
one off the track by doing something en- 
tirely new. 

A healthy bird in captivity will, however, 
during the course of an hour or two, repeat 
various body positions that are completely 
characteristic of its species; and herein lies 
the importance of studying a living bird at 
close range, even though it be impossible to 
make more than fragmentary pencil sketch- 
es of its feet, face, wings, and bill. 

Owls make good models because most of 
them are docile during the day. A barred 
owl will sit in one position for hours at a 
time, blinking its big eyes occasionally or 
turning its head to one side when someone 
opens a door. It is possible to make an 
authentic drawing from such a bird, of 
course, the only fault being that the picture 
represents the bird not in action but in a 
sleepy condition. 

Some of my best direct-from-life portraits 
are of ducks caught in winter at live-traps. 
These models I usually put into old shirt or 
smock sleeves so their heads will stick out, 
tie them in so they can’t kick and squirm, 
talk to them and stroke them, and set to 
work. A good many birds, when treated 
thus, become quite docile. Others, such as 
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This portrait of a downy young woodcock, direct 
from life, was part of the field material for the 
painting of mother and young, at bottom of the page 





Next step was to design 
the picture in pencil, 
as above. The grouping 
was kept simple to per- 
mit the color patterns 
of the birds to be the 
center of interest. A 
number of sketches from 
life were incorporated 


The addition of color 
completes the painting. 
Again, field sketches 
and other material were 
used as a guide. This 
two-color reproduction 
fails to give the full 
effect of the picture 





the red-tailed hawk, open their mouths and 
look fierce, but never bite. Some look the 
very embodiment of friendliness and harm- 
lessness. Of these beware! 

As for the final painting, such as would be 
reproduced as a book or magazine illustra- 
tion, I follow two distinctly different meth- 
ods, depending on the effect I want the 
picture to achieve. If the bird itself is dark 
and I want the background to be a simple 
pale blue, suggestive of a sky, or an in- 
definite gray-green, suggestive of the woods 
in spring, I draw the bird and perch in 
with a hard pencil first, erase everything 
but these guide lines, then wash in the back- 
ground color all at once. The paper is now 
rather wet. It is quite important that be- 
fore anything further is done to the painting, 
the paper must dry completely. When it 
is dry, the bird itself may be painted in 
detail. If, on the other hand, the picture is 
to have a dark background, I pencil in the 
details carefully, paint the bird and fore- 
ground accessory material first, then mix a 
quantity of heavy, opaque background color 
and put this on stroke by stroke with no 
attempt at general wash, working up to the 
Wery edge of the bird, twigs, and leaves 
With great care. 

* The woodcock picture reproduced here 
Was_of this latter sort. The finished picture 
Was to illustrate primarily the differences 
thetween the color pattern of the adult and 
of the newly hatched young.- It was to 
Berve as the frontispiece for Dr. Olin Sewall 
Pettingill's monograph on this famous 
American game bird. Since it was to be an 
illustration of the birds, I could not stress 
their protective coloration to the point of 
Making them invisible. They had to show! 

Before I started the picture, I took from 
My files all the pencil sketches, water-color 
field sketches, and photographs I had of 
the woodcock. I looked up further photo- 
graphs in certain bird magazines. Dr. Pet- 
tingill, who had been making exhaustive 
Studies of the bird, sent me his photographs. 
Among all this material were a life portrait 
of the head of an adult bird and two por- 
traits of downy young direct from life. 

Designing the picture was simple, for I 
did not have to show both the male and 
female parents, and grouping the newly 
Batched young around the mother was a 
Matural thing to do. For a time I was 
tempted to hide all five of the birds behind 
a certain amount of dead weed stalks, 
leaves, and briars; but I decided it was best 
to keep the whole thing simpler, thus per- 
mitting the color pattern of the birds to be 
the center of interest. 

When the drawing in pencil was finished, 
I began painting. At hand were all my 
sketches of freshly killed birds, all the 
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photographs which would give me a check 
on high lights, several skins of woodcock in 
adult and downy-young plumage, and a bird 
that I had had mounted with drooping 
wings so as to make it possible for me to 
work out the perspective of the cross- 
barring accurately. This specimen I took 
outdoors several times, so as to observe what 
happened to the colors as they were affected 
by different lights. I was obliged to paint 
slowly, almost laboriously, for the patterns 
of an adult woodcock’'s upper parts are ex- 
ceedingly intricate. By the time the birds 
were done they looked rather like cut-outs 
lying on perfectly white paper, for the back- 
ground had not yet been touched. 

The background color was a mixture of 
show-card white, Windsor & Newton lamp 
black, Windsor & Newton Payne’s gray, and 
Schmicke tube brown. I name these to show 
that I often mix different sorts of paints ac- 
cording to the effect I wisn to produce. 
When I had a dinner plate covered with 
this thick paint to a depth of about a quarter 
of an inch, I mixed it thoroughly, tipped my 
brushes carefully, and began painting the 
background. After I had established the 
tone in the upper half of the picture, I added 
more brown and some other colors to give 
variety to the tones of the lower half. Until 
the paint was quite dry the picture looked 
pretty blotchy; in fact, it looked spoiled. 
But when it dried, the background tones 
became very smooth and pleasing, and they 
set off admirably the minute detail of the 
birds and the filigree of dead twigs and 
weed stalks. 

Sometimes I cut birds out of paper and 
arrange them on the sheet. This method 
may be especially valuable when one is doing 
a flock of flying ducks, or four or five cedar 
waxwings, all of them at the same distance 
from the eye. But I don't often do this. 
Instead I draw very lightly, erase, and re- 
draw until I can see that the picture is going 
to carry across my idea. 

These last two words are important. An 
idea is, after all, what the artist is trying 
to set down. He is not trying to re-create a 
bird. He knows he is limited to two dimen- 
sions. He is creating an optical illusion 
the illusion of what he himself sees and 
feels about a bird; he is interested not so 
much in the bird's local colors and color- 
patterns as he is in the way sunlight, direct 
or filtered, or reflected, affects these for him. 
He knows that certain strokes will best re- 
produce what he sees. By the time he 
knows his own powers thoroughly he will 
best let one stroke do the work of ten, be- 
cause he knows that the illusion of a living, 
moving bird may most perfectly be created 
by brush strokes that have, themselves, a 
certain brisk life and movement. 
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SURER FOOTING for planes land- 
ing on sand or soggy fields is pro- 
vided by new high-walled, channel- 
tread tires, made by Goodyear. 
Projecting sidewalls compress the 
soft landing surface between them, 
thus offering the tread more grip 
and greater “flotation,” cr ground 
contact. The tires also permit the 
plane to carry extra-heavy loads. 


MULTIZIPPER COVERALLS, designed by a Canadian 


garment company, allow emergency operations to be 
performed in the field while reducing the danger of 
shock to patients from exposure to the cold. Slide 
fasteners, opening at either end, run from neck to toe, 
neck to fingertip, and neck to forehead. Thus the in- 
jured part can be uncovered and treated while the rest 
of the body is kept warm. 


WATERPROOF PACKAGING is en- 
abling boxes and cartons of war 
supplies to stand in the rain or snow 
for long periods, or even to be 
thrown overboard in beachhead land- 
ings and floated to shore, without 
water damage to their contents. 
Containers that can stand a 24-hour 
immersion in ocean surf (inset, right) 
are being manufactured by the 
Robert Gair Company, of New York. 
The ‘‘Aqua-Proof Pack,’’ of the 
Loose-Wiles Biscuit Co., of New York, 
has been fourd to keep ration bis- 
cuits dry after a 12-day immersion 
in a tank of water. Intended as a 
substitute for war-needed tin, these 
new types of packaging, besides be- 
ing lighter, have actually proved 
more water-resistant than the metal 
containers they are replacing. 
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Below, Army-ration 
biscuits keep dry in 
“Aqua-Proof Pack" of 
the Loose-Wiles Co. 





What Arethe Facts 
Aboutthe RADAR? 


FOR YEARS A CLOSE MILITARY SECRET, 
THE DEVELOPMENT OF THE MAGIC EYE 
THAT SPOTS ENEMY PLANES iS NOW 
REVEALED AS A MAJOR TECHNICAL 
VICTORY FOR THE UNITED NATIONS 


ELESCOPE the phrase “radio detection 
li ranging” into “radar’—and you 
have a word that, until recently, was taboo 
even to mention. It’s the American name for 
one of the few basically new weapons of this 
war, developed independently in this country 
and abroad. Now a joint Army-Navy an- 
nouncement has ended the total blackout 
surrounding our version of the hush-hush 
weapon. 

Through fog, storm, or darkness, radar 
spots enemy planes and surface ships, for 
defense and attack. One of the marvels 
made possible by the electron tube, it emits 
radio waves of ultrahigh frequency. Re- 
flected from a hostile craft, these waves 
bounce back to the radar station. Although 
they travel at the speed of light, 186,000 
miles a second, the extremely short time be- 
tween their start and return can be measured 
accurately. This interval reveals the distance 
of approaching air raiders, or the range of a 
naval target. Radar instruments are com- 
pact enough to be installed in airplanes, as 
well as on land and aboard ships. 


The British declare that their similar 
instrument, which they call the “radio 
locator” (P.S.M., Oct. ‘41, p. 82), helped 
save England during the aerial blitz of 
1940-1941. It warned of distant air raiders 
in time for defending planes and antiaircraft 
guns to give them a hot reception. Losses of 
German planes became so heavy that whole- 
sale bombing had to be called off. 

At sea, radar may prove the weapon 
needed to end the U-boat menace. A sub- 
marine cannot travel submerged for long, 
but must surface to recharge its batteries. 
Preferably it does so at night, when dark- 
ness protects it from observation. But the 
magic “eye” of the radar easily spots it. 
Equipped with this apparatus, a convoy 
escort ship can pump shells into a sub before 
it has a chance to dive. This offsets the in- 
creased strength of modern submarine hulls, 
which are said to withstand the underwater 
explosion of a depth charge at a fraction 
of the distance that formerly disabled or 
destroyed them. 

A superdreadnought equipped with radar, 
as ours are, can locate an unseen enemy 
battleship and drop a broadside upon it. 
Radar operates to a distance as great as the 
range of the biggest guns. The deadly ac- 
curacy with which they are aimed with the 
aid of data provided by radar might supple- 
ment, if not actually replace, the use of 
spotting planes. 

Hostile fleets provided with radar will not 
meet by accident—as actually happened in 


BIRTH OF A POWERFUL NEW WAR WEAPON 


A military application that suggested 
itself was for guarding entrances to 
harbors. Waves sent between transmit- 
ter and receiver on opposite shores 
would detect passing of enemy ships 


Similar effects were observed when a 
receiver mounted ona truck was driv- 
en past large buildings in such a way 
that they came between the receiver 
and the transmitter sending signals 


As early os 1922, American sci- 
@ntists discovered that objects 
Grossing the path of radio sig- 
foals interfered with reception, 
@s in the test illustrated below 
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You could find the direction (azi- The height (elevation) of the 
muth) of a billboard, even if it billboard could be found by 
was invisible, by throwing rub- throwing the balls in a vertical 
ber balls along a horizontal line line until they went over the top 
and noting which bounced back. instead of returning. 














Instead of missiles, radar uses 

ultra-high-frequency radio waves 

that bounce back from the target. 

To scan the sky for hostile planes, 

transmitter and receiver rotate in 

unison. P 
RECEIVER 
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Radio waves are invis- 
(4) ible. Therefore, the 
original Lyman patent pro- 
posed that they be used to 
train the beam of a cathode-ray tube on a marked screen. 




















... HOW AMERICAN RADAR WAS DEVELOPED 


Similarly, they would spot ships pass- A big step forward came in 1926, All that remained was to m 
ing between other vessels at sea. The when it was found that surfaces ure the distance between rade 
usefulness of this device was limited would reflect high-frequency ra- and plane. This was first d 
by the necessity of having instruments dio waves. Transmitter and re- in 1934 by clocking the round 
on the opposite sides of the target ceiver could now be kept together trip of waves to plane and back 
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approach of raiding planes at great dis- 
tances and insures occurate night fire 
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Installed in fighter pl .@ bi 
pilots to “see” raiders in darkness or 
fog, frustrating “blind” bomber attacks 


it is helping lick the U-boats by spot- 
ting submarines when they surface to 
recharge their batteries, usually at night 





A dramatic victory for radar was the sinking of 
a Japanese vessel by an American warship which 
detected its presence in the dead of night at 
20,000 to 30,000 yards. One salvo destroyed it 


the historic Battle of Jutland. Knowing the 
enemy’s presence, they may choose whether 
to seek or avoid action. 

After the war, radar promises new won- 
ders. Ships plying dangerous passages will 
steer clear of rocks and reefs by radio 
echoes, and collisions in fog will be a thing 
of the past. Airliners, followed from ground 
stations by radar, will be warned by radio 
when they are off course. But, right now, 
the scientific marvel has more pressing tasks. 

Who invented radar first? Both this 
country and Britain have a good case, with 
Germany—reported to have an inferior type 

a late comer. The British appear to have 
started first, while Americans seem to have 
obtained practical results sooner. 

A Scotch weather man, Robert A. Watson- 
Watt, obtained a British patent as long ago 
as 1919 upon a device “useful for meteoro- 
logical purposes such as the location of 
atmospheric electrical discharges.”’ By doing 
this, he hoped to improve radio transmission. 
More than a dozen patents subsequently 
issued to him dealt with direction finding 
for ships and planes. The final result was 
the British radio locator. In 1935, Watson- 
Watt demonstrated the ability of his first 
experimental model to trace the course of a 
plane maneuvering overhead and out of 
sight, near Daventry, England. 

How American radar was developed is 
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L. A. Wood in Lohdon Sphere 


How radio locators, British ver- 
sion of radar, detect enemy air 
and surface craft. At the right, 
Waaofs plot air raiders’ location 


revealed for the first time in 

the Army-Navy official re- 

port, and in a subsequent 

Navy announcement. In 

1922, American scientists 

discovered that an object 

moving in the path of radio 

signals interfered with re- 

ception. Setting up a receiv- 

er on a river bank, they 

studied disturbances caused 

by passing boats. On land, 

they observed similar effects on radio signals 
when a receiver in a truck was driven past 
large buildings. Couldn’t the same principle 
be applied for the military purposes of de- 
tecting a ship entering a harbor, or passing 
between two other vessels at sea? Tests 
gave an affirmative answer. But the necessity 
of having the transmitter and the receiver 
on opposite sides of the “target” limited the 
usefulness of the device. 

Then, in 1926, came the further discovery 
that the surface of an object would reflect 
radio waves of higr frequency. Since the 
waves returned to their source, the trans- 
mitter and receiver could be installed at the 
same place—and our first radar was born. 
Research men worked upon it until, in 1930, 
they were able to pick up radio “echoes” 
from planes passing overhead. The theory 
of reflection from: moving objects was con- 
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firmed by experiments conducted in co- 
operation with the dirigible Akron. 

In January 1931, the U. S. Naval Re- 
search Laboratory was assigned the follow- 
ing task: 

“INVESTIGATE 
DETECT THE PRESENCE OF 
VESSELS AND AIRCRAFT. 


USE OF RADIO TO 
ENEMY 
SPECIAL 
EMPHASIS IS PLACED ON THE CON- 


FIDENTIAL NATURE OF THIS PROB- 
LEM.” 

By this time airplanes in motion nearly 
50 miles from the transmitter had been de- 
tected under certain conditions. It remained 
to measure the distance from the radar to 
the plane, a feat accomplished by 1934. 

Late in 1938, the first practical shipboard 
radar was installed upon the U.S. battleship 
New York and given three months of in- 
tensive trials at sea. Vic2 Admiral Alfred 
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An oscilloscope such as this 
might provide the viewing 
screen for a radar installa- 
tion. A cathode tube throws 
visible images on the screen 


Westinghouse engineers demonstrate the basic principle of 
radar by showing how signals emitted by an ultrashort- 
wave transmitter bounce off a plate and return to the re- 
ceiver. American electrical and radio manufacturers gave 
wholehearted co-operation to military authorities in the 
development of radar with their advanced technical skill 


Johnson, commanding the Battleship Divi- 
gion, stated, “The equipment is one of the 
Most important radio developments since 
the advent of radio itself.” No less en- 
thusiastic are the comments of Army men. 
Brig. Gen. Dale D. Hinman, for one, cannot 
believe that luck did not play a part when 
artillery aided by radar data brought down 


practice targets with as few as. 14 rounds 
of ammunition. 

Pioneers of radar development now are 
revealed to have included Maj. Gen. Roger 
B. Colton, U.S. Army; Commander A. H. 
Taylor, U. S. Navy; and Dr. John H. Del- 
linger, of the National Bureau of Standards. 


Honors must be shared by the country’s 
leading electric and radio manufacturers, 
Who co-operated wholeheartedly in perfect- 
ing radar and getting it into mass production. 
Following the interest aroused by the 
Army and Navy reports, makers of U.S. 
fadar have made public additional details 
With Government approval. At the post of 
the observer, according to the Western 
Electric Company, a cathode tube acts as 
an interpreter and makes reflected signals 
Visible to the human eye. These signals give 
all the information necessary for plotting 
the distance, the elevation, and the azimuth, 
©r horizontal direction, of a plane. 
Westinghouse engineers in 1937 perfected 
a “key tube,” said to be the final step in 
making early radar practical. This is under- 
stood to be the klystron tube, with which 
they demonstrated the power of ultrashort 
waves to light electric lamps at a distance. 
It was developed originally at Leland Stan- 
ford University by the brothers Russell H. 
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and Sigurd F. Varian and others. Westing- 
house men simplified it, reduced its bulk, 
and succeeded in projecting waves like a 
searchlight beam. 

In their own field experiments, Westing- 
house engineers discovered that highway 
traffic disturbed radio transmission between 
the company’s works and its research labora- 
tories a mile away. Each time a car passed 
along a highway between the two radio 
buildings, the signals rebounded. 

The United States has trained many 
thousands of men in the operation of radar, 
and will train many more thousands, ac- 
cording to the General Electric Company. 
Early studies of the Heaviside layer, or 
“radio roof,” contributed to radar develop- 
ment, points out RCA. 

An “echo altimeter” demonstrated by the 
Bell Telephone Laboratories some years ago 
enables airplanes to avoid mountain-peak 
crashes by measuring their height above the 
ground, through the reflection of radio 
waves. Another predecessor of modern 
radar, it simply applies the principle upside 
down. Now it is the ground station that 
finds the height of the plane. 

In time of peace, even the friendliest of 
nations keep such military secrets to them- 
selves. But when war came, a British mis- 
sion including Watson-Watt arrived in this 
country and placed at our disposal the 
plans of the British radio locator. Returning 
the favor, we let them know what we had 
been doing with radar. Notes were com- 
pared. Quite possibly—though this is pure 
conjecture—there evolved an Anglo-Ameri- 
can radar better (Continued on page 214) 


POPULAR SCIENCE 











Gardens Under Glass 


In hothouse vegetable gardening no time is wasted. As soon as 
one crop is harvested, the ground is prepared for another. The 
largest plots are plowed by tractor; the smaller ones by horse 





EGETABLES raised in mammoth hothouses are 

helping feed our soldiers and civilians. In Ohio, 
some of the glass-enclosed truck gardens cover hun- 
dreds of acres. With the proper technique, a single 
acre under glass will produce up to 12 times as much 
as it would yield in the open. Food culture in hothouses 
is expensive. Construction of the plant costs over 
$25,000 an acre; maintaining an even, high temperature 
takes from 400 to 600 tons of coal annually for each 
acre. During one month each year the earth is sterilized 


w ive steam fron nderground pipes. Photos by 
ith 1 tea au g i pip poets be 


Lettuce and tomatoes are crops stressed by hothouse gardeners. The heating plant of a hothouse ig vital 
Grown under glass, lettuce is cut in seven to 14 weeks. Tomatoes both in speeding up growth by kepping 
grow tall as lowa corn. Below. lettuce is being packed in baskets an even, high temperature and in Steril- 
for delivery. Above right, gardener among 1!0-foot tomato plants izing the soil with steam between grops 
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VISION-RANGE FORMULA. When Allied 
flyers, after bombing Germany at night, 
have reported, “Fires could be seen 150 miles 
away,” have you wondered how it is possible 
to see at such a distance? Pan American 
Airways now answers that question with a 
formula worked out by its clipper captains 
@nd based on the curvature of the earth. 
Simply multiply the square root of the alti- 
tude by 1.225. For example, if flying at 
10,000 feet, take the square root of that 
altitude, 100, and multiply it by 1.225, which 
gives you your vision range—122.5 miles. 
From 1,000 feet you can see 39 miles; 2,000, 
55; 3,000, 62; 4,000, 77; 5,000, 82; 15,000, 
150; 20,000, 173. A pilot flying at 25,000 
feet can see into Germany while crossing 
the Channel. 


A WINDMILL WASHER, which he 
constructed out of odd pieces and 
mounted on an oil drum, has 
spared Pvt. Earl Krech, of South 
St. Paul, Minn.—now stationed in 
the Aleutian Islands—many a 
weary stint in the job of keeping 
his clothes clean. By means of a 
sprocket and chain, the windmill 
delivers power to wooden paddles 
which beat and swish his clothes 
around in a bucket of soapy water. 
All he has to do is hold the bucket 
while the paddles do their work. 
Private Krech, who built the ma- 
chine soon after discovering that 
there was always “power” to be 
had in the windy Aleutians, found 
himself surprisingly popular 
among the men—until electricity 
was finally introduced into the en- 
campment. 








METHOD OF ESTIMATING 
RANGE OF VISIBILITY 
WITH PLANE AT 10,000 FeerT, 
ROOT OF 
)) AND MULTIPLY 
1T BY 1.225, wHicH Gives 
VISIBILITY RANGE AS 
122.5 MiLES,OR ROUGHLY 
123 Mues 











SUNK, but still visi- 
ble, is this sailing boat 
recently sighted by a 
Navy blimp on anti- 
submarine patrol off 
Cuba. Circling the 
area, the blimp dis- 
covered two men cling- 
ing to the tower of a 
beacon light. The 
blimp dropped food 
and water, and then 
summoned a Navy pa- 
trol boat to their res- 
cue. This unusual 
photograph gives a 
good idea of how a 
sub, cruising near the 
surface in these wa- 
ters, might appear to 
an observer in a pa- 
trol plane. 
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World's Greatest Vaile 
TO SERVE SKYWAYS OF TOMORROW. S 


New York City’s new municipal airfield, | ame a gee RSS y< 


“< “SJ SPS ' a | 
now under construction, will be the port [>.< Str et 4 





of nearly 1,000 flights a day, handling 
both passengers and freight for Europe, 
South America, and the West Coast. 
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If superimposed on the Island of Manhattan, the giant 


airport now under construction on the north shore of 
Jamaica Bay would reach from 23rd Street to the Battery 
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GIANT skyways depot containing the 
/ \ whole pattern of future air transpor- 
tatior is taking shape on our eastern sea- 


board. It’s destined to be the world’s big- 
gest and most modern airport—a formid- 
able adjunct to America’s bid for postwar 
aviation supremacy. Yet so quietly is it 
progressing that few know of its where- 
abouts, let alone its size or significance. 
This is the second aerial wonder project 
of New York’s Mayor F. H. La Guardia and 
his city planners. Just 10 miles to the north, 
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Drawing from scale model made by 
Diora: Corporation of America 


across the Borough of Queens, the first 
great municipal field bearing his name 
handles more traffic than any other city air- 
port in the land. It was regarded as mam- 
moth when opened three years ago; but the 
new airport, with its 2,576 acres, has five 
times the area, and its design for traffic 
may turn up the clock a decade. 

Some of the Mayor’s predictions: 

“Scheduled flights that begin or end at the 
new terminal will reach the staggering total 
of 950 daily. They will include landings and 
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Enough sand to fill a city 
block a mile high has been 
taken from Jamaica Bay to 
lay the field's foundation 


Into the original loyer of 
straw, poles were driven to 
show height of sand, which 
was laid on next. Covering 
the sand will be concrete— 
enough to construct a 20- 
foot highway 250 miles long 





take-offs by super cargo and 
planes weighing up to 150 tons. 

‘Every hour on the hour a big airliner will 
hop off for a trip across the Atlantic. 

‘Week-end jaunts to London and Paris 
will be as easy, if not as common, as visits 
from New York to Atlantic City are now. 

“Children in New York will get fresh tree- 
ripened bananas and other tropical fruits, 
so vital to health, at one third the present 
price each day by air from the West Indies 
or Central America.” 

When the new airport, with its 13 miles 
of concrete runways for land planes and 
three huge landing areas in Jamaica Bay 
for seaplanes, begins operation, it will re- 
lieve La Guardia Field of international and 
transcontinental traffic. But the Mayor pre- 
dicts both will be kept busy. La Guardia 
Field will get flight schedules for all short 


passenger 
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hauls on the East Coast, and those west to 
Chicago and north to Montreal. 

Atop 10 feet of hard-packed sand that 
covers the field, workers will pour enough 
concrete for runways to build a highway 
20 feet wide from New York to Washington. 
Never have there been such giant strips. 
The runways, each 200 feet wide, will be 
laid in pairs in four wind directions. Planes 
will be able to land and take off simultane- 
ously on each pair of runways. The three 
largest runways will be two miles long, the 
longest in the world. Concrete will be 12 
inches thick on all runways and on the five 
miles of taxiways, 100 feet wide, connect- 
ing the runways. The seaplane landing 
areas will be two miles long and 1,000 to 
1,500 feet wide. 

Everything is being done to make this 
airport the greatest. The designer, Jay 
Downer, his engineering and architectural 
associates, and John McKenzie, New York's 
Commissioner of Marine and Aviation, have 
tapped the nation’s pool of aviation knowl- 
edge. Every plan and blueprint looks to the 
demands of the future. 

Structures necessary to handle the con- 
templated traffic at the airport stagger the 
imagination. There must be, in addition to 
the giant control tower and ticket offices 
of aviation companies, buildings for United 
States customs and immigration authori- 
ties, communications, storage warehouses, 
hangars, restaurants and cafeterias, and 
concessions. Ten thousand people are ex- 
pected to commute there daily from the 
city and suburbs. 

Passenger and freight schedules will be 
arranged to eliminate conflict. The bulk of 
the passenger traffic probably will be routed 
mornings, afternoons, and early evenings, 
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Working 24 hours 
a day, giant 
dredges have dug 
up 23,000,000 cu- 
bic yards of sand 
for the field—and 
at the same time 
cleared seaplane 
landings from 15 
to 40 feet deep. 
Sand was carried 
ashore by pon- 
ton-floated pipes 
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with freight haulage moving late at night. 

Other innovations: Portable control tow- 
ers are planned as auxiliaries to the main 
control tower to overcome limited vision 
caused by the huge size of the field; “nose 
hangars” may be built instead of conven- 
tional hangars to protect planes, thus sav- 
ing millions of dollars in material; fog- 
busting radio mechanisms may make it 
possible for planes to land and take off in 
bad weather; a system is planned in which 
passengers may be saved all walking to and 
from planes by a new-type “chariot” with 
built-in gangway; landing space is provided 
in parking areas for helicopters to shuttle 
in with passengers from the very heart of 
Manhattan, from La Guardia Field, and from 
other points.—JACK O’BRINE, 


UR@aAN 
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Markers on the dredges are 
lowered into the water to 
measure the depth to which 
bay bottom has been cleared 


The circular “toothed” in- 
strument shown in the fore- 
ground is the electrically 
driven “cutter” which, at 
the end of the suction tube 
lowered into the bay, chops 
loose the bottom so that it 
can be sucked to the surface 
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Bad-news pictures for Japs and Nazis are 
these of British and American block busters. 
Right: the R.A.F. look over an 8,000-pound- 
er. Below, a worker lifts a 2,000-pounder 


A FIGHTER WITH FOUR ARMS, 
and one that pulls no punches, is the 
new British Whirlwind fighter-bomb- 
er, Which is proving such a terror to 
the enemy with its day and night at- 
tacks. In the nose of this ship are 
mounted four Hispano-Su:za cannons. 
Squadrons of these planes have proved 
their power by destroying, within a 
period of six months, 37 war-goods 
trains, successfully attacking power 
stations and viaducts, and destroy- 
ing shipping in enemy waters. 


A 
7] 


BLOCK-BUSTER BOMBS 
are more often heard 
about than seen by ci- 
vilians. Some idea of the 
size of our deliveries to 
our enemies is gained 
here. Above, a British 
8,000-pound bomb is 
gauged by a 500-pound 
one. Left, an American 
2,000-pounder is loaded 
at Seneca Ordnance de- 
pot, New York, with a 
mechanical lift. 


British armorer is shown 
at work on the four His- 
pano-Suiza20-mm.cannons 
that are mounted in the 
nose of the new British 
Whirlwind fighter-bomber 


Loading up the guns on a 
Whirlwind. A_ close-up 
of the mounting of the 
cannons which make this 
fighter so effective a 
weapon against enemy 
industry and life lines 
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The trainer, showing the wholly enclosed 
cabin at the top in which the student sits 


AERIAL-PHOTOGRAPHY TRAINING that 
can be carried on regardless of weather con- 
ditions has been made possible by a labora- 
tory trainer invented by W. Sidney Park, 
president of Park Aerial Surveys, In 

Louisville, Ky. A wholly enclosed cabin, in 
which the trainee sits, is equipped with an 
aerial camera, a finder, and a film 
transparency that can be operated to give 
the illusion of ground passing under a plane. 
Sitting at a cabinet on which-the cabin is 
mounted is the instructor who, by means of 
hand controls, rocks the cabin from side to 
side and rotates the vertical shaft on which 
the film rests. This causes 


view 


transparency 


A recorder shows the student's camera adjustments while an 
instructor 


produces “tilt and “crab” with hand controls 


what are known as “tilt” and “crab,” and 
requires the student to make adjustments 
of his camera on its vertical as well as its 
longitudinal and latitudinal axes. Record- 
ings are made of the difficulties the instruc- 
tor has imposed, the student’s adjustments 
of the camera, and his timing of “shots” to 
provide a continuous record of ground area 
by fitting separate pictures together. Cost- 
ing but a few cents an hour, as compared 
with the $50-an-hour expense of actual 
flight training, this laboratory training en- 
ables the instructor to point out errors the 
moment the student makes them instead of 
having to wait until the photos are printed. 


DEAD RECKONING is being taught at the Army Air 
Forces Navigation School at Hondo, Tex., by means 
of an enclosed device in which the cadet sits and 
makes his computations from instruments identical 
with those found in a plane. Invented by Col. Carl J. 
Crane, the “Navi-trainer” affords intensive training 
in blind flying, only 16 hours of “ground navigation” 
being required before a cadet takes to the air. 


A cadet gets final instructions before 
being enclosed for 15 minutes of “blind 
flying.” At right, trainees are shown 
going through a drill. Their computa- 
tions are carefully checked by experts 
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All-in-One Splint 
Helps First-Aiders 


OLLOWING the old adage that one 

picture is worth a thousand words, 
Major Walter J. Crawford, U. S. Medical 
Corps, has devised, as an addition to 
standard aeronautical medical kits, a 
piece of common cardboard on which ex- 
plicit diagrams show how it can be made 
into a splint for various parts of the 
body. Each board is accompanied by 
three triangular pieces of cloth, on each 
of which are printed diagrams to illustrate 
their use as bandages and tourniquets. 





nt ron SPLINT ING NECK 
ro we —— 


cut Eat FOR 
BPLIm TING WER 


Air Force Magaziue 


When used as on emergency stretcher, the 
cardboard splints and cloths make a por- 
ticularly handy carrier, especially when it 
is necessary to maneuver a wounded man 
through the narrow passages of a bomber 


At left, the cardboard splint careful- 
ly marked and diagramed so that even 
the most unpracticed hands can cut and 
fold it, and then apply it as shown at 
the bottom. Each boerd, which is 16 by 
32 inches, is accompanied by three tri- 
angular cloths, known as “cravats,” on 
each of which are printed 30 drawings 
showing how they may be used as band- 
ages or tourniquets, to be self-applied 
or used on another person. On the back 
of each cardboard are detailed instruc- 
tions on how to carry a wounded man, how 
to give artificial respiration, and the 
treatment for burns, shock, and fractures 
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By STEWART ROUSE 


LYING a single-seater fighter plane through 
- air battles at 350 miles an hour or better is 
oe of the most exacting jobs a man can have. 
His plane is essentially a winged gun mount. 
The weapons with which it does its work are 
aimed by pointing the ship itself at its target, 
s@ that the flyer is pilot and gunner in one; 
his life depends on the skil: with which he can 
bring his fire power to bear on the enemy and 
keep clear of the answering hail of steel. 
Single combat is out; the basic unit of fighter 
tactics is the two-plane element, or “pair,” 
consisting of leader and wing man. Even if 
the formation is broken up, the pairs stick to- 
gether. The luckless flyer who loses his mate 
will have a Jap or a Nazi on his tail in no 
time. These six pages show how various for- 
mations are maneuvered to meet different sit- 
uations in both defensive and offensive action. 
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ALL FIGHTER TACTICS ¢ 


ANO FORMATIONS 


ARE BASED. PAIR MUST 
STICK TOGETHER AND 

HELP EACH OTHER THOUGH 
MAIN FORMATION IS BROKEN 


WING 
MAN 
MAINTAINS 

WATCH FOR 

ENEMY PLANES. 
BY WEAVING 
PLANE HE CAN 
SEE BEHIND, 
AND HAS JUST 
ANNOUNCED, 
“ZERO AT 
FiVE O’cLock!” 





Battles in the Sky 








ELEMENTS IN LINE ABREAST, WING MEN IN 
TRAIL: FORMATION TURNS TO MEET ATTACK 
BY FOUR ZEROS APPROACHING FROM REAR 


At a radioed warning from one 

of the wing men, “Zeros at six 

iil sicdhasdalbinidaiciintend mae ea ; o'clock, lower!" each element moms ox- 
leader executes a 180-degree --> 


ELeMeNT turn, followed by his wing man. 
a —=- LEADER The formation now faces toward 
the enemy and meets him head- 
ATTACKING 
ZEROS 


FLIGHT | on, with machine guns blazing 
LEADER 


\ 180° TURN 


a z aan 
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— ai WING MAN 
* “a LOWER 
bv aan 
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OUTSIOCE WING MAN HAS 

LONGEST TURN RADIUS, 

FORCING LEADER TO REOUCE 
SPEED SO HE CAN KEEP UP 


TURNS OF 
MINIMUM 


LEADER'S TURN 

MUST BE WIDER 
\— THAN THAT OF 

INSIDE WING MAN 


oe 
INSIDE WING MAN TURNS ON 
SHORTEST RADIUS POSSIBLE 


WHY THREE-PLANE ELEMENT WAS 
REPLACED BY TWO-PLANE “PAIR” 





WING MAN 
WATCHES “ 
LEADER , 
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ELEMENT 


Quick turns mean life or death in air 
combat. Two planes maneuver more 
2asily and safely together than three 


2-PLANE 


FIRES UNDER HIS PLANE 
ELEMENT 
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Pal ~~ CLIMBING 
TURN 
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WING MAN 
DESTROYS ZERO. 


POSITION 3 ZERO FIRST SEEN 


FARTHER AWAY, 
IN POSITION ar 
* POSITION 2 
—_— 7 


HOW A PAIR TURNS TO MEET AN ATTACK FROM THE REAR 


When the enemy is sighted, the two-plane element makes a 1|80- 
degree turn, opening up formation. The Zero, outgunned, makes a 
climbing turn to dive on the leader's tail, but the wing man gets him 
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SIX 4-PLANE FLIGHTS « 24 FIGHTERS 
12 FIGHTERS PER SQUADPON 


FIGHTERS SERVE AS BOMBER ESCORT 











Heavily loaded bombers are not easily maneuvered, 
and need fighter escort to protect them from onemy 
interceptors. The protective scre 1 must be dis- 
posed so as to meet any likely attack. A good ar- 
rangement is shown above. Attacking planes will 


be sure to find plenty of fighters on their tails 
before they can close on the bombers for the kill. 
Fighter-bombers do not need escort, since they 
can jettison their bombs and protect themselves 
from enemy fighters if they get in a tight spot 





Maneuver to Meet Attack 


A LINE-ABREAST FORMATION MAKES A 90- 
DEGREE TURN TO MEET ATTACK FROM SIDE 





LINE-ABREAST FORMATION 
IS ATTACKED FROM REAR 


One of the wing men of the 
four-plane formation sees a 
flight of Zeros diving from 
the rear and shouts “Left 
turn about!" into his radio. 
Each plane makes a sharp 
180-degree turn to meet the 
enemy head-on. Any pilot 
who sights the enemy can 
give the necessary com- 
mand. This formation is es- 
pecially good for low-alti- 
tude sweeps over enemy 
territory where attack is 
likely to come from rear. 
Each man looks for trouble 
over his companions’ tails 


NOTE THAT AFTER TURN 
1S COMPLETED, FLIGHT 
LEADER'S ELEMENT 'S 
STILL IN MIDDLE, WHILE 
OTHER TWO ELEMENTS 
HAVE CHANGED SIDES 


FLIGHT 
LEADER 





No. 4 plane spots the enemy <so2= 
and commands right turn. After 
the maneuver is completed, 
Nos. 2 and 4 have changed 
places, while the flight leader 
and No. 3 stay as they were 


THIS WING 
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AsOuT/* PP FLIGHT 
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LEADER 
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ELEMENTS IN LINE ABREAST, WING MEN IN TRAIL: 
FORMATION MAKES RIGHT 90-DEGREE TURN TO 
MEET ATTACK OF AN ENEMY FLIGHT FROM THE SIDE 


Here a six-plane formation spots four Me-!09F's mak- 
ing a dive attack at about two o'clock. The maneuver 
shown brings the American fighters head-on at the 
enemy, who will have to dodge their heavy fire power 





FRONT-QUARTER ATTACK 


A P-40 fighter dives from above the right 
front quarter of a formation of Junkers 
Ju-88 bombers, goes deep below the enemy, 
then climbs to put a burst into the left 
rear plane. Recovers for the next attack 


FRONTAL ATTACK FROM ABOVE 


Four fighters drop out of the sun onto a 
three-plane element, pass just in front of 
the bombers. They recover down, out, and 
up for another pass from the rear auarter 


THIS ANGLE OF ATTACK 1S GOOD BECAUSE FIGHTER 
ONLY FACES SIDE FIREPOWER OF ONE BOMBER 


ATTACK FROM SIDE IS BETTER THAN FROM REAR 


Here a pair of P-40's, attacking three Heinkel 


R e , ; 

SUDDENLY SMIFTED He-I!1K's from the side, are exposed only to the 

FORMATION SO ALL : fire from a top and bottom gun of the nearest 

lke fig Blk gn Leer dl ~ plane. The fighters tackling the bombers from 

FIGHTER MUST MAKE ATTACK Ss 3 ©6behind have easier shooting, but are themselves 
PREFERAGLE 


AT SAFER ANGLE afire from the enemy's concentrated fire power 
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Ball Against the Enemy 


FRONTAL ATTACK FROM BELOW 


Diving below the front of an element 
of Dornier Do-17's, two fighters climb 
to give the leader and right wing ship 
a lusty burst. Then they dive down, 
out, and up to make another pass 


ATTACK FROM BELOW 


A P-40 dives to gather terrific speed, 
then flies up almost vertically to 
let fly a burst of fire under one of 
the bombers. He must fall out to one 
side to avoid being caught in the mur- 
derous fire in the formation's trail 





REAR-QUARTER ATTACK 


From the left rear quarter of an el- 
ement of Do-I7's, a fighter dives be- 
low the bombers, then climbs to put 
a burst into the left rear ship. In 
offensive tactics, orders always are 
to “pick one target and stick to it" 





BOMBING RUN TO AVOID AA FIRE 


When acting offensively as fighter-bombers, 
single-seaters first seemingly fly past the 
target, then turn and take serpentine courses 
to dodge flak. When over the target, they 
drop bombs. In this drawing, distances ore 
greatly reduced for diagrammatic purposes 








PRECISION SIGHTING of Garand rifles is 
now done with mirrors and without firing a 
shot, by duplicating the sight setting of a 
master rifle. In an optical gauge designed 
by General Electric, 
a mirror inserted in 
the rifle barrel “fires” 
a cross of light at a 
mirror target, and the 
ray, reflected to a 
third mirror, is thrown 
onto a ground-glass 
screen that bears a 
master cross. Super- 
imposing this image 
on the master cross 
correctly positions the 
rifle; and the sights, 
magnified on overhead 
projectors, are ad- 


Target Unwt 


Muzzle Chuck 


Bore-olinement Screen 


Poth of Target Light Rays 


Front-Signt 
Projector 


justed accordingly. The gauge cuts sighting 
time to two minutes, saves ammunition, and 
works in a fraction of the space needed for 
setting sights by actual firing. 


Projector Lifting Handle 


Rear-Sight 
Projector 


Lamp Switch 


General 


Elevating 
Hond whee! 


Receiver Clomp 
and Toggle Handle 


Electric's optical gauge for sighting 


Garand rifles, showing the path of the target 
light rays, and projectors that magnify sights. 
Left, inserting mirror-fitted plug in the muzzle 


PLASTIC OPTICAL LENSES. of-the contact 
type, made by Du Pont, weigh about 40 
percent as much as those of glass, are un- 
breakable, and are virtually invisible. Worn 
next to the eyeball and held in position by 
the lower and upper eyelids, lenses of this 
kind are in use by about 5,000 people, in- 
cluding actors and athletes, although it is 
said that they could very well be used by at 
least 85 percent of those persons who are 
now suffering from defective vision. 


Journal of American Medical Association 


Tantalum plate (A) swung away from cat's skull (B) 
shows no ill effects on the tissues after six months 
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CUSTOM-MADE SKULL PLATES made from 
tantalum, a rare metal, can be molded into 
shape right at the operating table without 
the use of heat, according to Lieut. Robert 
H. Pudenz, U. S. Navy Medical Corps. Using 
heavy surgical scissors, a rawhide mallet, 
and a wooden mold, a surgeon repairing a 
cranial injury can cut and hammer this 
ductile metal into the exact contours re- 
quired. A blue-white, steel-like cousin of 
vanadium, tantalum (so called because it is 
difficult to isolate) is a good bone-replace- 
ment material on all counts, for it is non- 
poisonous and nonabsorbable, does not cause 
any adverse reaction of the body tissues, 
and, although heavy, can be cut so thin that 
its weight is not oppressive. 
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Helium-filled barrage balloons, like 
the one above, trail steel cables to 
protect cities and ships from planes 


HREE years ago our helium plant 

in Texas——the only one in the world 

operated comfortably at less than 

half its capacity. Today, enlarged, it is 

steaming ahead at top speed, while a 

second unit installed by the Bureau of 

Mines has already made _ shipments. 

Four more plants are under construc- 

tion to bring the production rate up to 
40 times the prewar figure. 

One reason for the increased demand 
for helium is the raising of the Navy’s 
blimp patrol from 23 to 151 ships 
more than the entire number built from 
1914 through 1941. 

Though aircraft use is still its star 
role, helium has branched out with 
marked success in medical, industrial, 
meteorological and nonflying military 
uses. And, since aircraft took all our 
’41-'42 helium production, it is partly to 


AUGUST, 1943 


AMERICA HAS 
A CORNER ON 


BALLOON 
JUICE 


Rare helium, produced 
only in this country, 
has many wartime uses. 


By JEAN ACKERMANN 





HOW HELIUM IS PRODUCED...AND USED 
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meet these other needs that the new plants 
are being built. We have a world monopoly, 
with a 50-year supply in the Texas field and 
still other reserves, but plant facilities are 
scarce. 

Today, in your community hospital, an 
asthma or cardiac patient may be finding 
relief through inhaling “made-to-order air” 

79 percent helium and 21 percent oxygen— 
for fast-diffusing helium flows readily into 
constricted respiratory passages that will 
not admit natural uitrogen-and-oxygen air. 
In the operating room, helium readily di- 
lutes anesthetic gases to make them non- 
explosive. 

Since helium does not dissolve in the blood, 
the Navy supplies its divers with helium air 
so they may reach greater depths and come 
up faster without danger of the dreaded 
“bends” caused by bubbles of nitrogen gas. 

Sandhogs who tunnel at 
more than normal atmos- 
pheric pressure breathe 
helium air for this and for 
related reasons. Blockage 
of ear, nose, or sinus may 
be caused by failure to 
equalize inner and outer 
pressure. This is relieved 
by helium, which flows 
quickly into air passages 
and equalizes pressure. 

Pilots are given the same 
treatment after rapid 
descents. 

Helium belongs to the 
family of “noble” gases 
so termed because they re- 
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COOLERS AND 


DRYERS 


fuse to form chemical compounds. Taking 
advantage of its aloofness, industry finds 
helium an excellent storage medium for 
easily decomposed phosphorus and potas- 
sium. It will not react with them, and it 
excludes air. Workmen now also handle 
molten metal in an atmosphere of helium to 
reduce corrosion and gas bubbles, for, next 
to neon, helium is the least soluble gas. 

As late as last year, featherweight mag- 
nesium metal could not be welded because 
it caught fire so easily. Now a blanket of 
helium protects it from oxidation during arc 
welding, permitting workers to form it into 
weight-saving wings and fuselages for war- 
planes. Its marked ability to carry off heat 

also recommends helium 
for this application. 

By far the most useful 
property of helium, its 
lightness, makes it almost 
ideal for inflating balloons 
and aircraft of every de- 
scription. Its buoyancy is 
93 percent of that of in- 
flammable hydrogen, the 
only lighter gas. If it took 
a spherical balloon con- 
taining 2,660 cubic feet of 
hydrogen (making it about 
17 feet in diameter) to lift 
a man from the ground, 
the balloon need be en- 
(Continued on page 202) 
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Sending up a balloon to determine wind velocity Helium-oxygen air is breathed with less effort 
and direction. Official Army Air Forces Photo than natural air. Oxygen Equipment Mfg. Co. 


PURIFICATION 
(REPEAT A-B) 


FUEL-GAS HOLDER 
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eater, 


Divers use helium air because it won't dissolve A helium blanket keeps featherweight magnesium 
in the blood and cause “bends."" U.S. Navy Photo metal from bursting into flame during arc welding 
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What 


MERICA’S famous Norden 
A bombsight—the ultra- 
secret device which in- 
spired our airmen's proud boast 
that they could “drop a bomb 
in a pickle barrel”—has now 
been disclosed as a complex ar- 
rangement of lenses, gyro- 
scopes, and electrical connec- 
tions which make mathemati- 
cal corrections for every fac- 
tor involved in the launching 
of a bomb at a target, and even 
control the operations of the 
plane at the crucial moment of 
bomb release. 

The veil of secrecy over the 
Norden sight was lifted recent- 
ly in a distinctly discreet and 
limited manner, mainly because 
military authorities were cer- 
tain that some of the instru- 
ments had been captured by 
the enemy as an unavoidable 


During the “run,” bombardier takes 
command, tries to keep the run under 
25 seconds. Longer runs give enemy 
too good a straight-moving target 
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Makes Our Bombsight So Deadly? 


























T Locating target in quadrant, the 2? — — now ——— ; 
ea an ying on a level, bom- y at 


bombardier fixes sight for wind, 
speed, drift, then sets target on 
vertical hair line, which automati- 
cally lines up the plane's approach 


zontal hair 


incident of large-scale warfare. Even so, 
the secret remains safe for all practical 
purposes. Because of its extreme complex- 
ity and precision of manufacture, it would 
take the enemy years to mass-produce the 
sight and train bombardiers in its use. 

The bombsight normally is mounted in the 
plane’s nose, behind a special panel of thick 
protective glass. It consists of three ele- 
ments encased in black metal. One element, 
containing the sighting telescope and ad- 
justing ‘controls, is at the bombardier’s 
right; the second, containing the gyroscope, 
is at his left, and the third is below the gyro. 

This is a generalized description of how 
the sight is used: Before beginning the 
“run” on the target, the bombardier ad- 
justs the sight for the chosen altitude and 
speed of the plane, and sets the gyroscope 
spinning with its axis perpendicular to the 
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bardier brings target to hori- 
line to fix 
tory of bombs at time of release 


Target is held automatical- 
intersection of the 
hairs until the prearranged in- 
stant when the bombs will be re- 
leased, and the run terminated 


trajec- 


ground. He then lines up the sight with the 
plane’s actual direction and arms the bombs 
preparatory’to dropping them. 

The run itself lasts up to 25 seconds— 
more than that gives the enemy flak too 
good a straight-moving target—and during 
that time the bombardier is in effective com- 
mand of the ship. Sighting down through 
the telescope, he proceeds to line up two 
cross hairs to intersect on his target. This 
is accomplished by highly skillful manipu- 
lation of four knobs, two of which bring the 
telescope to bear on the target, while the 
others correct the plane’s course to coincide 
with that bearing. 

The sight does the rest, automatically 
keeping the plane in such position that the 
cross hairs remain on the target. When the 
bombardier calls “Bombs away!” his job is 
done, and the pilot takes over again. 
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Big or small, every chain must hold fast, for one weak link 
can imperil both the ship and the lives of hundreds of men 


Navy Speeds Up Chain Making 


DIE-LOCK method of making links, developed at the 
Boston Navy Yard's famous chain shop, is now pro- 
viding our big fighting ships with the strongest anchor 
chains in the world. Until recently, a chain was assem- 
bled by heating open links and pounding them into locked 
position with giant steam hammers. Under the new meth- 
od, in which links 50 percent stronger are being made 20 
times faster, straight steel bars are bent and processed 
into two half links, one of which has threads * at lock into 
the hollow parts of its complement. In the average battle- 
ship anchor chain, each steel link is 3% inches thick and 
20 inches long, weighs 129 pounds, anc is break-strength 
tested at a million and a quarter pounds. 


Photographs by George Woodruff 











FF JOD, warm clothing, comforts, and signals\in plywood 
cylinders are now dropped like a stick'of bombs by the 
Royal Canadian Air Force to aid shipwrecked sailors and 
cracked-up aviators. With, a folded eight-man rubber 
dinghy in the center, connected by means of a kapok rope 
to the other containers, the Lindholme rescue gear, as it is 
known, is dropped accurately from the bomb racks of a 
plane. The dinghy inflates on contact with the water; men 
climb in and haul in the packs with the things they need 
while awaiting rescue 





Navy Fighter Squadron Five 
chalked up a high score in 
the early Solomons fighting. 
This is the story of the men 
and of the planes they flew. 


By 
ALLEN RAYMOND 
es 


Lieutenant Commander Leroy C. Simp- 
ler, 37 years old, of Lewes, Del., brought 
down 77 Japanese planes, probably another 
13, and contributed to the destruction of 
three more during the fighting in the Solo- 
mon Islands from August 7 to October 15, 
1942. 

In helping protect the landings of United 
States Marines on Guadalcanal, August 7 
and 8, Fighting Five destroyed 13 enemy 
bombers, damaged two more bombers and 
two Zeros. On August 24, when the Japa- 
nese launched a determined attack on the 
island, Fighting Five destroyed 19 enemy 
planes, including 14 dive bombers. The re- 
mainder were destroyed in the 34 days 


I loutenen Squadron Five, U.S.N., led by 
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Meets a Wildcat 


that the squadron was based on Guadalcanal. 

For its performance in all this fighting, 
the squadron received the congratulations 
of Admiral William F. Halsey, Commander 
of the South Pacific Area, and its com- 
mander received the Distinguished Flying 
Cross and Navy Cross from Secretary of 
the Navy Frank Knox, on behalf of the 
President. 

This squadron of fighting men flew an 
airplane known as the Wildcat, the product 
of the Grumman Aircraft Engineering Cor- 
poration, Bethpage, N. Y. The Grumman 
Wildcat has been the principal fighting 
plane for the U.S. Navy and Marine Corps 
since Pearl Harbor. The Grumman com- 
pany has delivered more fighting planes to 
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the Navy than any other manufacturer. For 
its services it has been cited by Rear Ad- 
miral John S. McCain, U.S. N., Chief of the 
Bureau of Aeronautics, as follows: 

“The name ‘Grumman’ on a plane or a 
part has the same meaning to the Navy as 
the word ‘Sterling’ on silver.” 

Designated F4F4 by our Navy, the Wild- 
cat is also supplied to the British Navy and 
is known in that service as the “Martlet.” 
It is a single-engined, single-seat, midwing, 
all-metal monoplane with retractable land- 
ing gear, designed to operate frou carriers 
or land bases. Its wing span is 38 feet; 
over-all length, 28 feet, 11 inches; height on 
the ground, nine feet, two inches. 

Wildcats flown from carriers or from 
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Henderson Field on Guadalcanal by either 
Navy or Marine pilots helped bring victory 
at the Solomons, at Midway, and in other 
Pacific batties. Fighting Squadron Five of 
the Navy, which carried the “striking 
eagle” in emblem, was typical of the 
men who used it 

There rriginal members of this 
squadron, and 14 more flying officers were 
assigned to it during fighting in the Solo- 
mons. These flyers averaged 24 years old. 
They came fri Nine are now 
listed as missing in action; three are known 
to have been killed. Seven were wounded. 

The squadron, which first went into ac- 
tion August 7, had an average training of 
months per m Many of the fighters 
training. Four were Annapolis 
ind the rest were brought into 
m the reserve as the Navy 
squadron decommis- 
1942, and its members 


as 


were 36 
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m 25 states 
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ud more 
graduates 
the squadron fr 
expanded. The 
med in December 
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are now scattered in other duties. Com- 
mander Simpler is in Washington, D.C., 
attached to the Navy Department. 

“We first got these Wildcats in Bermuda, 
in June, 1941," Commander Simpler says. 
“They created quite a stir among the per- 
sonnel. Naturally, the squadron com- 
mander insisted on being the first to fly 
one. It gave us 50 percent better perform- 
ance in practically everything than the 
planes we'd flown before. It took a little 
time to get used to them, because there is 
a lot of difference between making a run 
on a target at around 200 miles an hour 
and at around 120. It took time to adjust 
ourselves to formation flying, carrier land- 
ings, and everything else. 

“But we were trained all right by the 
time we reached the Solomons. Trained in 
teamwork. Teamwork is everything. 

‘Because of this training, there wasn’t 
half the excitement the first morning we 


IN SOUTHWEST PACIFIC 


This was a hangor for U. S. Navy 
planes on Guadalcanal, until a Jap 
bomber scored a direct hit on it. 
For weeks, Wildcats fought against 
heavy odds to guard ground forces 
on the island from aerial attack 


Novy planes proved that they could 
dish it out, too. Below, a pillar 
of black smoke rises from a burn- 
ing Japanese gasoline dump on Tan- 
ambogo Island in the Solomons. Air 
and surface craft of the Pacific 
Fleet pounded this enemy base as 
a prelude to Guadalcanal landings 
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FIGHTING SQUADRON FIVE on Guadalcanal. 


After 


fighting from its carrier through the first month of the 
Solomons campaign, the squadron moved into battle- 
scorred Henderson Field on September |, 1942, and stayed 
there under continual attack until October 15. The Jap 
flags stand for enemy planes, Right, Commander Simpler 


went into action that there was when we 
bearded the carrier to go out on the Pacific, 
knowing we were going to get into action. 
We were absolutely confident. We had our 
instructions. We knew our planes. We 
knew what we were going to do, and we 
did it. 

“Our first mission was to protect Marine 
landings on Guadalcanal, and our take-off 
from the carrier was before dawn. The 
take-off was pretty. The air was perfectly 
smooth. The moon was still a few degrees 
before setting. The ceiling was fairly high 
and broken. Ours was an attack group 
composed of 12 fighters. Its main mission 
was to strafe Henderson Field, destroy any 
aircraft found there, and sweep the adja- 
cent area for any other fields that might 
possibly be there. 

“As we came up in the early dawn, we 
could see our own transports with their es- 
corting cruisers and destroyers far beneath 
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us, and they were a beautiful sight. We 
were just approaching our attack point 
when the first U.S. warship opened up with 
its guns. Our own attack was just like any 
other strafing drill. We saw hangars below 
us and we went down and let them have it. 
There was a truck running across the field 
and we destroyed it absolutely. Then we 
roved around, strafing the buildings under 
the trees that we supposed must contain 
the Japs. Then we went back to the car- 
rier.” 

A second patrol went out, Commander 
Simpler says, which ran into an overwhelm- 
ing force of Japs coming “down the high- 
way” from Rabaul. They attacked, and 
lost four out of eight, but a third patrol 
went up and brought down 13 Japanese 
planes definitely, four probably, with two 
“assists,” without the loss of a single Amer- 
ican plane. 

“What is the margin of superiority of the 
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Americans over the enemy?” Commander 
Simpler was asked. 

“It's the combination of man and plane,” 
he answered. “Naturally, it’s both, for the 
best plane won't win if it isn’t operated to 
maximum efficiency. Up against the Jap 
Zero we had the disadvantage of going 
against a plane with greater maneuverabil- 
ity and greater climb. Our speeds were 
about equal. But the Jap was in a tinder- 
box. You hit him and he burns. The Wild- 
cat is tough. It’s got the armor and it’s 
got the fire power. You win by taking ad- 
vantage of what you've got. 

“The Jap pilot is brave, all right. But he 
doesn't seem to be as alert as our pilots. 
Many times he either doesn't see you, or 
doesn't care to press an engagement. Maybe 
if you were riding around in a tinderbox, 
you'd develop a little disinclination to get 
hit. Their bombers burn just as quickly as 
their fighters, and we've certainly brought 
back our Wildcats full of holes. 

One man in our squadron, ‘Smoky’ Sto- 
ver, even brought back his; plane after a 
head-on collision with a Jap float biplane. 
He was so interested in shooting this Jap 
that he didn’t dodge him, and collided head- 
on. The Jap plane went down into the sea, 
but ‘Smoky’ brought his own plane home 
with one wing bashed in.’ 

The second major action for Fighter 
Squadron Five occurred on August 24, 
when a big Jap task force of transports, 
carriers, and battleships came 
south from Rabaul in a vain attempt to re- 
inforce the enemy forces on Guadalcanal. 
As against 19 Japs brought down, Fighter 
Squadron Five lost only three 

“Shortly after lunch aboard our carrier,” 
Commander Simpler remembers, “enemy 
patrol planes appeared near us and were 
destroyed. Then our scouts picked up an 
enemy carrier task force about 250 miles 


cruisers, 


away, and an attack group was launched 
which destroyed an enemy carrier. We 
didn’t escort these planes because the ac- 
tion was too far away. We had our own 
troubles protecting our own carriers. 

“Japanese dive bombers came in from 
about 22,000 feet about 5:30 in the after- 
noon. They were diving through a terrific 
hail of antiaircraft fire, and right on their 
tails our fighters followed. The first Jap to 
drop a bomb was brought down immedi- 
ately by the fighter on his tail. About three 
quarters of the Jap bombers were destroyed 
either by our ships’ gunfire, by our fighters, 
or by our bombers returning home. During 
the fight the enemy apparently put the 
flight deck of one of our carriers out of 
commission. There was a lot of hubbub 
and confusion. We had two carriers in this 
engagement, and when one was temporar- 
ily out of commission we made landings on 
the other. Teamwork extended throughout 
the entire task force. 

“Soon after that fight, we flew our planes 
to an island base near Guadalcanal and on 
September 11 flew in to Henderson Field. 
We certainly got a great reception. There 
were only eight planes remaining on the 
island at that time, and all the ground 
forces were glad to see us. The Japs were 
fighting then at the very edge of the field. 

“On the first morning's patrol we started 
to find our planes while it was still dark 
and rifle fire was crackling near by. I re- 
member I stumbled into a machine-gun pit. 
A low, tense voice said, ‘What's the pass- 
word, buddy?’ Nobody had given me any 
password, and I knew I was pretty well cov- 
ered. I said I was an American flyer look- 
ing for his plane, and the Marine in the 
hole said, ‘Okay, buddy.’ I was pretty re- 
lieved. 

“In continuous fighting against Japanese 
air attack from (Continued on page 204) 


THE GRUMMAN WILDCAT is powered by a Pratt & Whitney 1,200-hp. engine with a Curtiss electric 
three-bladed propeller. Its speed is officially set down as “over 300 m.p.h.," its range as “over |,000 
miles." Heavy armor protects pilot and vital parts. Jap Zero pilots think twice before they tackle it 
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Decoys Trick 


HESE jerry-built replicas of Amer- 

ican war machines, made of wood 
and burlap and poorly camouflaged, 
attract the fire of enemy batteries and 
dive bombers, while the real and 
adroitly concealed wallopers do their 
work. Faked antiaircraft guns, mean- 
looking antitank guns, and 155-mm. 
rifles like the one shown here are fac- 
tory-made at the Engineer School, 
Fort Belvoir, Va. But Army camou- 
flage experts, on short notice, can 
throw together decoy tanks and planes 
made of burlap, or field guns hewn 
from tree trunks, that fool air ob- 
servers from as close as 500 feet. Such 
tactics are probably as old as war it- 
self—but they still work. One of 
China's most successful ruses is a fake 
landing field on which a dozen or so 
planes appear ready to take off. 
Actually the planes are nothing but 
silhouettes, cleverly painted on the 
ground with tar. Yet Jap raiders have 
been known to make repeated bomb- 
ings on such a field, which, in between 
raids, is daubed with fresh tar by the 
chuckling Chinese. American engi- 
neers have adopted the trick, but 
have improved the “bait” by making 
the planes out of burlap, which is 
stretched on wood and wire frames 
as shown in the photograph. 


Rolling on wooden wheels painted so that they will look 
ike rubber tires, this simulated 1[55-mm. rifle can't 
fire even wooden shells—but it can make the enemy 
waste steel ones, as well as bombs, trying to hit it 


The “plane” these men are building may not 
look to you like a convincing replica of 
the Airacobra at lower left, but to an en- 
emy pilot at 500 feet it's the real thing 





Enemy Into Wasting Fire 


Looking like a fourth-rate float 
at a second-rate Mardi Gras, the 
decoy light tank at left, parked under 
a tree, brings a shower of bombs 
from enemy flyers who think they 
have surprised one of our M-3's. 
The actual tank is shown directly 
above (P.S.M., Mar. ‘43, p. 123) 


Photographs of decoys by William W. Morris 


At right is a wooden counterpart 
of our 37-mm. antiaircraft gun, 
shown below. An important part 
of the ruse is to pose the weapon 
realistically, and not to ‘conceal’ 
it either too well or too poorly 


This wooden37-mm. 
antitank gun is a 
good example of 
how authentic a 
decoy can be made 
to look. It cost only 
a few dollars to 
make, but it should 
cost the Axis thou- 
sands in the am- 
munition that will 
be expended in the 
effort to smash it 








: a 
exrionts See 
AT GAME LEVEL . 
AS ENEMY PLANE, 
© DESTROVING IT 
ea 


J%\ 
y ~~ = 


BOMBER-CREW ARMOR made of steel and 


somewhat similar in design to the guards 
worn by football players, is proposed for use 
among Allied flyers operating over Germany. 
Weighing 15 pounds, the armor, still in an 
experimental stage, covers almost the entire 


AERIAL TIME BOMBS that can be dropped 
from one plane to blast another in mid-air 
have been designed by Stanley H. Emery, 
of Pasadena, Calif. A flexible cable con- 
nects the bomb’s timing mechanism with a 
dial on the pilot’s instrument panel. Peer- 
ing down through a sighting device, the 
pilot calculates the distance of the enemy 
plane, and then sets the time fuse before 
releasing the bomb. 


body, and is held on with adjustable straps. 
A light steel helmet completes the outfit, 
which has proved particularly effective 
against flak fragments. It is limited to 
bomber use, as it does not permit enough 
freedom of movement for fighter pilots. 
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GAS-RESISTANT SUITS that would enable our troops to at- 
tack the enemy in areas on which a surprise barrage of vesi- 
cant gas had been laid down by plane, have been suggested by 
Cpl. Harry Giffords, of Congaree Army Air Field. Made of an 
airtight material, the suit fastens at the base of the wearer's 
mask, and covers the entire body except for the hands and 
feet, on which special airtight gloves and boots are worn. A 
bellows attached to a decontaminating chemical canister could 
be operated periodically to draw air into the suit. 











“IRIS SHUTTER” SIGHTS, similar to the 
diaphragms on cameras, have been devised 
for the rifles of snipers and other special 
marksmen. The shutter is first opened wide 
to enable the rifleman to “frame” his target; 
then gradually closed until it encircles only 
the target itself. The new shutter sight was 
designed by John Beresky, of Brooklyn, N. Y. 





BOOBY-TRAP WHISTLES have joined 
fountain pens, watches, and fat wallets 
as Axis ‘“‘come-ons” for blasting unsus- 
pecting Allied soldiers. A charge in the 
body of the whistle is fitted with a 
PUSHING striker and cap. When the whistle is 
CONTROL BUTTON { blown, the vibrating pea hits the striker, 
Oe coe anen ' which in turn sets off the charge. 
TO OPENING OF \ 
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Stephen M. Dessau examining stones to be set on disk rims 
10 inches in diameter. These will be used as circular saws for 
cutting the toughest alloys that only diamond teeth can cut 


Hiamonds by the'Ton 


MAKE TOOLS TO GRIND THE AXIS 


Three fourths of all the diamonds mined 
go to work for industry. Last year alone, 
the number of “precious stones’ used for 
the building of war materials cost more 
than several battleships. 
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Photographs by ROBERT F. SMITH 


HROUGH a peekaboo window 

at the entrance of a New York 
office suite, a reception girl looks 
you over. She opens a shutter and 
asks your business. A satisfactory 
answer, and you are admitted to 
a treasure house of jewels. 

Industrial diamonds are what 
you have come to see. Your ex- 
perience at the doorway has al- 
ready fostered your respect for 
them. True, they will never grace 
a pretty finger or wrist. Destined 
for tools rather than ornaments, 
they will be handled by workers 
in overalls. But if you have im- 
agined that the diamonds of in- 
dustry are cheap, imperfect stones, 
you will soon be enlightened. 

From one of many paper packets 
in his office, Maurice S. Dessau, 
head of the Dessau Diamond Tool 
Company, spills white, sparkling 
five-carat stones that an untrained 
eye cannot distinguish from gem 
diamonds. He points out one of 
perfect quality, save for a tiny 
black speck of carbon, so deeply 
embedded that no amount of 
polishing would remove it. An- 
other stone has a knotty, cross- 
grained structure that would 
make its polishing difficult. For 
industrial purposes, however, they 
are ideal. Diamonds vary slightly 
among themselves in hardness; 
and those selected for commercial 
use actually serve better than gem 
diamonds, which are softer. 

Diamonds for industrial tools, 
therefore, command a price of $30 
to $50 a carat—a long way from 
being ugly ducklings. Their cost 
would soar far higher if they were 
not by-products of the mining of 
gem stones. Three fourths of all 
diamonds go to work. Last year’s 
output of diamond tools required 
more than a ton of industrial 
diamonds, equal in cost to several 
battleships. 

Typical shipments imported 
from Africa and South America 
include stones of many tints be- 
sides white—‘‘African grays,”’ 
brown “bortz” and “ballas,” and 
the black diamonds known as 
“carbons,” or “carbonadoes.” The 
last are found only in Brazil. 
Diamonds even from neighboring 
localities may differ markedly in 
characteristics and are known to 
the trade by the name of the 
mine from which they come— 
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Premiers, Bultfonteins, and Jagers, for ex- 
ample. In all, about 35 different kinds of 
industrial diamonds are marketed. 

Advising users as to the correct type of 
diamonds and diamond tools for their par- 
ticular needs is the specialty of Stephen M. 
Dessau, son of Maurice and fourth-genera- 
tion member of the firm. One kind of 
diamond, he explains, may be specifically 
suited for a certain task—for example, 
“carbon” for rock drills. In cases that 
allow a choice, the skill of the tool operator 
may decide it. A veteran worker obtains 
maximum production with an extra-hard 
but brittle diamond; a novice is better 
entrusted with a diamond slightly less 
hard, but also less easily damaged. 

Most industrial diamonds, it has been 
estimated, serve for truing the cutting 
faces of the grinding wheels used through- 
out industry for shaping metal and other 


HOW HARDNESS IS MEASURKEV 


1 A simple manual test 
shows that a diamond 

can scratch any mineral, 

but cannot be scratched % 

except by another diamond 77 


diamond-pointed, weight- 
ed metal bar on surface of 
a mineral, is measured to 
show the mineral's hardness 


3 In test where diamond 

and five other "tough" 
minerals, sealed in a res- 
in disk, are exposed to 


long wear, diamond wins 























DIAMOND 
| a 
‘ HOW HARD IS A DIAMOND? PA | 
Friedrich Mohs, German mineralogist, devised sd } 
a simple hardness scale by numbering 10 hard 
minerals in order of their ability to scratch 
each other. A diamond, being the hardest, was 
» placed at No. 10; corundum, next hardest, was 18 | 
placed at No. 9; topaz, next hardest, at No. 8, 
and so on. This, however, gives a false idea j 
of the relative hardness of the minerals, as 
indicated by findings of Bureau of Standards 
(red line), which show a diamond to be more — 
than twice as hard as its nearest competitor 
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materials. When the worn-down surface be- about the fiery reflections a skilled gem 
comes too uneven for precision, a diamond cutter can give a stone, most industrial 
tool is drawn across the revolving wheel, diamonds are uncut stones. Natural points 
restoring its regularity by cutting away of the stone, just as it is found at the mine, 
microscopic ridges of the abrasive. Then do the cutting. Turning a diamond tool 
the wheel goes back to its work of producing frequently in its holder assures even wear 
parts for airplanes and myriads of other and keeps the exposed point sharp. When 
products. long use has worn it away, the diamond tool 
In boring and turning operations, in- is returned to its manufacturer for “servic- 
dustrial diamonds impart a mirrorlike’ ing.” This means simply removing the dia- 
finish to metals. Spectacle lenses are cut mond from its “setting,” turning it around 
with a diamond, shaped with a diamond- to expose a new point, and remounting it in 
impregnated wheel, and drilled with a_ the tool. Of the several shapes in which 
diamond-pointed drill. The whole electrical diamonds naturally crystallize, the eight- 
and wiring industry depends upon diamond _ sided kind called an octahedron, resembling 
dies to draw wire to uniform size, through a pair of square pyramids joined at their 
holes in the wear-resisting jewels. Diamond __ bases, is preferred; it may be reset five or 
wheels cut pieces of quartz for war-im- six times before its natural points are 
portant radio use. Powder made by crushing consumed. 
diamonds serves for lapping metals as hard Oversized industrial diamonds, like gem 
as tungsten. During wartime, industrial stones, are usually split into smaller ones. 
diamonds play an all-important part on the Sometimes, however, extraordinary speci- 
home production front mens turn up. This writer had the thrill 
Since users of diamond tools care nothing of holding in the palm of his hand four giant 


HOW DIAMOND TOOLS ARE MADE AND USED TO TRUE UP 
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So Se 
Oversized stone to be cleaved 2 Cleaving knife, fitted in notch, 3 Sawing cold-rolled steel to be 
in Pool. Cutting plane is first is tapped lightly by hand to cut used in making a holder for a 
morkéd with another diamond diamond at the exact place desired diamond-point wheel-dressing tool 


7 Bayeling away the steel around 3 The approximate value of this group of finished diamond tools is set 
thé diamond tip gives the tool at $3,600. The oversized heads are specially designed to prevent over- 
a conieal end. It is ready for use heating. These tools will play an important part in building war materials 
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brown “pebbles” from Africa, almost beyond 
valuation because of their rarity. The 
largest of these solid diamonds, which tips 
the scale at 150 carats, rivals the famed 
Koh-i-noor in bulk, and the rest compare 
with other historic gem diamonds. For in- 
dustrial use, the biggest stone would be 
reduced to about 25 smaller ones. But the 
demand of natural-history museums for such 
remarkable show pieces will probably spare 
it from the cleaver’s blade. 

The same quality that protects gem dia- 
monds from scratching and wear accounts 
for the use of diamonds in industry. They 
are by far the hardest substance, natural 
or artificial, known to man. Hence they can 
cut, shape, and polish pieces of any other 
material. 

How can a diamond's hardness be com- 
pared with that of other abrasives—and of 
gems? Away back in 1820, a German 
mineralogist named Friedrich Mohs devised 
a crude but simple scale. Choosing 10 
familiar minerals, he gave them ascending 


numbers in the order of their ability to 
scratch one another. Talc, softest and most 
easily scratched of all, became No. 1. Dia- 
mond, the hardest, received top place as 
No. 10. Others in the high bracket are 
topaz, No. 8; and corundum, of which both 
emery and rubies are varieties, No. 9. 
When synthetic abrasives harder than 
corundum came on the scene, they fitted into 
Mohs’ scale at in-between places like 9.1 for 
silicon carbide and 9.3 for boron carbide. 
Right there, where comparative hardness 
matters the most, the misleading nature of 
Mohs’ scale of hardness becomes especially 
striking. These artificial abrasives appear, 
from their numbers, to approach the hard- 
ness of a diamond—but they don’t. Actually 
the intervals between the German professor's 
minerals are grossly unequal, and the gap 
between corundum and the diamond exceeds 
all the others combined! Beware, therefore, 
of wrongly interpreting “hardness numbers,” 
based on this scale, which still appear in 
standard works. (Continued on page 210) 


GRINDING WHEELS THAT SHAPE THE MATERIALS OF WAR 


) 


Solder 


A hole for inserting the stone 


of special 


composition 
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With forceps a deft worker 


inserts a diamond tip ifto 
the hole while solder is warm 


into the hole with 


5 is melted 
blowtorch 


the heat from a small 


4 is drilled into the end of the 
holder to receive the diamond tip 


10 Ridges in abrasive on worn grinding wheel have 
been removed by diamond tool. Production goes 
on. With diamond's help, America grinds the Anis 


9 This photo and No. 10, taken at Brewster Aeronauti- 
cal Corp., show use of industrial diamonds in making 
airplane parts. A diamond tool trues a grinding wheel 
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Test of Battle Shows Its Place 
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Cartes Ou 


in Naval Warfare 


AUGUST, 1943 


By ALDEN P. ARMAGNAC 


HORTLY before her gallant end in the Far East, the U. S. aircraft 
S carrier Lexington experienced one of the strangest of wartime ad- 
ventures. Nine bombers, appearing out of thickening dusk, maneuvered as 
for a normal landing. But all of the Lexinyton’s bombers were aboard and 
accounted for. Suspicion turned to certainty when an American scout 
plane in the air opened fire on the strangers. They were Japs, who had 
mistaken our carrier for one of their own. Discovering their error, they 
hastily turned tail. Some of the Lexington’s crew still think it would 
have been fun to let them land. 

Perhaps such a fantastic incident could happen only aboard a carrier— 
a kind of ship that is rewriting the rules of naval strategy. Lightly armed 
and armored, its real “artillery” consists of dive bombers, torpedo bombers, 
and fighter escorts, which give it about 20 times the striking range of 
the most powerful naval guns. For “armor” it depends mainly upon its 
own fighting aircraft. Tested for the first time in this war, it has proved 
capable of missions that its designers never dreamed of. 

Originally, carriers were intended to supplement surface forces in major 
fleet actions. A concession to the growing importance of air power, they 
would remain safely guarded in the rear while their planes neutralized 
enemy air forces and left the decision, as always, to the mighty battle 
wagons of the sea. 

It took Pearl Harbor to show us what else our carriers could do. All our 
naval tradition called for attack—but with what? Every surviving battle- 
ship of our Pacific Fleet lay temporarily disabled at Hawaii. So we flung 
against Japan our ace in tbe hole, our fleet of seven aircraft carriers. 

Task forces of cruiser-escorted carriers raided Jap-occupied Marshall 
and Gilbert Islands, Wake Island, and the Marcus Islands. Perhaps the 
actual damage done had little more than nuisance value. Far more im- 
portant, we were testing a bold new technique in naval warfare. We found 
that our carrier forces could pinch-hit for capital ships. Moving swiftly 
under cover of airplane reconnaissance, and of rain squalls and overcasts, 
they could be projected anywhere upon the high seas—even deep into 
regions supposedly controlled by the Japanese. 

Then came blows that really hurt. American carrier raids on the Jap 
bases of Salamaua and Lae, in New Guinea, sank 20 ships and delayed Nip- 
ponese plans to advance southward for two months. At Tulagi Harbor in 
the Solomon Islands, our carrier planes surprised another invasion fleet 
and practically annihilated it. 

In the Battle of the Coral Sea, the memorable radio flash “Scratch one flat- 
top” announced the sinking of Japan’s big new carrier Ryukaku—demolished 
in a few minutes by 25 bomb and torpedc hits from U. S. carrier aircraft. 

The Battle of Midway shattered a Japanese armada bent on seizing that 
strategic island—‘“unquestionably in preparation for an attack on Hawaii, 
and, perhaps, even an assault on continental United States,” declares 
Secretary of the Navy Knox. Working in close co-operation, the Navy’s 
carrier planes and the Army’s Flying Fortresses sent four Jap carriers to 
the bottom of the sea. 

By the time that U. S. battleships reappeared in the news, during the 
series of naval engagements off Guadalcanal Island, our carriers already 
had definitely stemmed the tide of Japanese conquest. Naturally our 
losses had been heavy—but so were the enemy’s. (Continued) 
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THE CARRIER HURLS HER 
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REMAINDER OF FIGHTER PLANES 
STAY BEHIND TO GUARD CARRIER 
AGAINST AIR ATTACK 








“ARTILLERY AGAINST THE ENEMY 


PART OF FIGHTERS ESCORT 
ALL ATTACK CRAFT TO TARGET 
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pive Bomaers «FIGHTERS 
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TORPEDO PLANES & 
HORIZONTAL BOMBERS 


When scout croft report the presence and location of the enemy, the carrier's planes take off. The 
fighters guard their own vessel and tackle enemy fighters; dive and torpedo bombers strike the foe 


Of the 14 carriers, many built secretly, 
that Japan now is believed to have possessed, 
the U.S. Navy currently reports the follow- 
ing disposition: six sunk, one probably sunk, 
and seven damaged. Taking into account 
the Navy's reputation for ultra-conservative 
claims, the actual score may be considerably 
higher. Perhaps this accounts for the dis- 
astrous absence of Japanese carriers in the 
major battle of Guadalcanal last mid- 
November—-a smashing, American naval 
victory—and in the battle-of the Bismarck 
Sea, last March, when an entire Jap convoy 
of ten warships and twelve transports was 
destroyed from the air. 

As to our own carriers, we retain three of 
our original seven, at this writing—the 
33,000-ton Saratoga, sister ship of the lost 
Lexington; the 20,000-ton Enterprise, sister 
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ship of the lost Yorktown and Hornet; and 
the 14,500-ton Ranger, comparable in size 
to the lost 14,700-ton Wasp. With our vastly 
superior shipbuilding facilities, we have been 
replacing our losses so rapidly that Japan 
can never again hope to catch up with our 
carrier strength. 

If headline readers puzzle over how many 
new carriers we are putting into the water, 
they can hardly be blamed. For the Navy 
is building or converting no less than four 
distinct types. 

Big 25,000-ton vessels of the new Esser 
class now represent the Navy's preference 
for standard fighting carriers. Their excess 
of displacement over the previous 20,000- 
ton Hornet class may be used to increase 
cruising range by adding fuel-storage ca- 
pacity—an important advantage in operat- 


Spotting of planes on the flight deck 
and order of take-off are determined 
by the length of take-off run needed. 
Fast, light fighters are nearest the 
bow; the dive bombers are amidships, 
heavy torpedo bombers near the stern 





AND ONE OF OUR 25,000-TONNERS 
NANA ZiNeeNA 
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EN ne sa Ca 


“Pocket carriers,” such as the Belleau Wood, 
above, are 10,000-ton cruisers converted 
into flat-tops in early stages of building 


ing far from home bases. Five of these 
ships have already been launched—the 
Essex. a new Lexington, the Bunker Hill, 
a new Yorktown, and the Intrepid. By the 
time these words are read, the first two will 
probably have been completed; and the 
second two should be at least near comple- 
tion. Many more are building, in a vast 
construction program that is altering our 
carrier strength almost from day to day. 

“Pocket carriers” of the Independence class, 
combat ships converted from 10,000-ton 


PLANES RETURNING FROM BATTLE USE 


RETURNING PLANES MEET AT 
PREARRANGED RENDEZ VOUS. 
& FORM"LANDING 


Returning from battle, planes 
make a rendezvous and swing 
into a merry-go-round lead- 
up to the stern of the car- 
rier, which heads into wind. 
Squadrons take various levels 
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The Bunker, Hill, shown here being launched, belongs to the 
25,000-ton Essex class now favored by the U. S. Navy for 
new construction. Five have been launched; more are coming 


cruisers in early stages of construction, are 
probably the most controversial type among 
newcomers to our Navy. Critics declare that 
we need cruisers too badly to transform 
them into carriers. Limited size, they point 
out, reduces the small ships’ usefulness as 
carriers, and rough seas would make take- 
offs and landings hazardous. Advocates of 
the pocket carriers counter with the asser- 
tion that carriers now perform scouting, 
raiding, and fighting missions as well as 
cruisers do. Japanese carriers just as small, 


“LANDING CIRCLE” 


PLANES “WAVED OFF” CARRIER, 
FOR BAD OR HURRIED APPROACH 
GO BACK FOR ANOTHER TRY 


“STACKED” 


FIGHTERS COME 
DWN LAST, AFTER 
PROTECTING OTHER CRAFT 











FERRYING FIGHTERS TO THE FRONT 


Carriers can speed delivery of urgently needed 
land fighters. Uncrated and ready for action, 
the short-range planes ride the flat-top to a 
point within flying distance of their destina- 
tion, then take off to finish the trip under 
their own power. “Hot" modern fighters manage 
the take-off from a flight deck without trouble 
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-CARRIER TEAM 
_One provides fighté® pbo- 
tection while the other 
launches attack on enemy 











CARRIER'S “ARTILLERY” HAS 20 TIMES sia 
THE RANGE OF BIGGEST NAVAL CANNON —— 


~~ 
Range of Carrier's Bombers ~ 


AUGUST, 1943 





some equipped with anti-rolling gyro 
stabilizers, have been successfully 
operated. Limited size may be prefer- 
able to “putting too many eggs in one 
basket”; war lessons have not even 
yet demonstrated the ideal dimensions 
of a carrier, and we will be playing 
safe by building small ones as well as 
large ones. The midget craft can use 
smaller and shallower harbors. Final- 
ly—and this is the compelling argu- 
ment—we need quickly all the combat 
carriers we can get, and the pocket 
variety can be rushed into service 
while big ones, which take longer to 
build, are still on the ways. Therefore, 
former cruisers launched as aircraft 
earriers include the Independence, 
Princeton, Belleau Wood, Cowpens, 
Monterey, and Cabot. At least the 
first of these should now be ready, 
with the others following in rapid 
succession. 

Following the Navy's successful ex- 
periment in converting the former 
merchantman Mormacmail into the 
U. S. carrier Long Island, in 1941, dozens of 
similar vessels have been placed in operation, 
according to Secretary Knox. Because of 
their limited speed, none of these ships are 
intended for combat duty. They serve ex- 


cellently, however, to escort lumbering con- 
voys, using their planes to spot and destroy 


enemy submarines—and releasing fast de- 
stroyers for other urgent missions. Con- 
verted merchant ships, or aircraft carriers 
built on the same lines, also may be used 
as “ferries” to transport other planes than 


EXCURSION BOAT SERVES AS A CARRIER FOR TRAINING... 


FUNNELS present a problem in carrier design. The U.S.S. 
Ranger has three on each side, hinged to swing outboard 
horizontally, as shown below, when planes are taking off 


their own. Uncrated, and ready for im- 
mediate action, a cargo of short-range 
fighter planes can be flown off the deck to 
its destination. Modern aircraft engines, 
approaching 2,000 horsepower, compensate 
for the restricted length of the take-off run. 
Successful experiments have also been re- 
ported with catapulting mechanism of special 
design. Scores of the “Woolworth carriers,” 
as the British have nicknamed them, are in 
production. 

To teach personnel how to man the mighty 


Side-wheeler excursion steamers on the Great Lakes have been converted into carriers for training use. 
This is the Wolverine, first vessel of the type. A second, the Sable, has recently been commissioned 
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Inset at right shows them in normal position. 
On most modern carriers, however, funnels are 
joined with superstructure in “island’’ at side 


carrier fleet we are building, the Navy has 
placed special training carriers into service. 
Two of them, the Wolverine and the Sable, 
have the distinction of being the world’s 
only side-wheeler aircraft carriers. They 
are operated on the Great Lakes, where 
they once were excursion boats. 

Suppose a raw recruit sets out to learn 
everything from the ABC's to the fine points 
in the design and tactics of aircraft carriers. 
Here are some of the things he finds out: 

Because of its dual function as a warship 


and as a floating airport, a standard carrier 
has a complement of 2,000 to 3,000 officers 
and men—more than serve aboard any other 
man-of-war. Its mighty power plant drives 
it through the seas at higher speed than 
that of any but a few of the most up-to-date 
destroyers. The world’s largest carrier at 
this writing—the 888-foot, 33,000-ton U.S.S. 
Saratoga—-greatly exceeds the length of a 
battleship of our new North Carolina class, 
and nearly matches it in tonnage. ‘Fire 
power” of an (Continued on page 212) 


WHILE A CONVERTED MERCHANTMAN HELPS GUARD CONVOYS 


The Long Island, formerly the $.S. Mormacmail, was our first experiment in converting merchantmen into 
carriers, Not fast enough for combat with the fleet, such vessels give convoys protection against subs 


AUGUST, 1943 
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In the 81-mm. mortar 
our Army hasa handy 
weapon for smashing 
enemy strong points 
to clear the way for 
advancing riflemen 


Big brother to the 60-mm. mortor 
which the Army uses principally 
as a machine-gun destroyer (P.S.M. 
Oct. ‘42, p. 56) is the weapon 
shown at right. In a well con- 
cealed spot, two men of a seven- 
man team get the mortar ready 
for action. While one aims the 
piece, another crouches alongside 
waiting to drop a charge into it , 

Photographs by William W. Morris 


SEVEN MEN HANDLE THE MORTAR. FOUR CARRY PARTS AND SIGHTS... 


Commanding the seven-man No. | man carries the bipod which - In charge of the business end of the 
squod is a sergeant who carries supports the barrel, and aims the weapon—the mortar itself—is No. 
the sight for the mortar, firing piece. Strapped-on shoulder pads 2 man, who takes over as the loader 
tdbles, compass, field glasses help to cushion his 46-pound load once the piece is set up and aimed 
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IN A FEW SECONDS, THE PIECE IS ASSEMBLED AND PUT INTO ACTION 


The spherical projection at the base of Here the No. 2 man is inserting a round into the mouth of 
the mortar barrel is placed in one of the mortar-while No. |, having lined up the piece, ducks 
these three seats in the base plate and away. Squed leader, lying on the crest of the embankment, 
then locked by being turned 90 degrees. waits to observe the result of the fire. Depending on the 
Projectiles are fired by adjusting the weight of the projectile as well as the adjustment of its 
propelling charge, removing the fuse's propelling charge, this mortar has a range of 100 to 3,300 
cotter pin, and letting round slide down yards. As a smooth-working team, No. | and No. 2 men can 
the barrel until it strikes the firing pin pump projectiles at the enemy at the rate of 35 a minute 


.«. THREE, ARMED WITH RIFLES, CARRY SHELLS 





plate, to which bottom of mortar Equipped with rifles, they also have 
is attached, are carried by No. 3 the important job of covering their 
mon. The plate weighs 45 pounds comrades while they work the mortar 
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The Mé aiming stake and the base No. 4, 5, and 6 men carry ammunition. 1 =. 
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AMMUNITIC 
CARRIER 


Because the men in 
the squad must act 
as their own pack 
horses, they Wear 
shoulder pads to 
ease their burdens. 
The mortar _ itself 
weighs 44 pounds; 
mortar rounds (de- 
pending on whether 
they are chemical, 
smoke screen, of 
demolition _projec- 
tiles) weigh from six 
to II pounds apiece 
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Above, device is used as fuse pull- 
er; upper right, as current tester 


EASY READINGS of 
sixty-fourths of an inch 
on a machinist’s scale 
are made possible with 
this sliding, plastic-lens 
magnifier, made by Leo- 
nard Engineering Co., 
Silver Springs, Md. 


TESTING OUTLETS AND APPLIANCES is simpli- 
fied with this transparent combination tester and 
fuse puller made by the Star Fuse Co., of New 
York. Terminals in the handles (above) permit a 
quick check on base receptacles and circuit boxes 
by means of a 10-watt carbon lamp set in the clear 


GOGGLE-CLEAN- 
ING STATIONS, 


made by the Mine 
Safety Appliances 
Co., Pittsburgh, 
can be installed in 
accessible locations 
to encourage work- 
ers to keep their 
lenses clean and 
thus not impair 
their efficiency. By 
tapping an inverted 
vial, as shown, a 
cleansing and anti- 
fogging liquid is 
sprayed on the 
lenses. Drying 
tissues are pulled 
from the top. 


plastic tool. The jaws 
can remove defective 
fuses (left) as large 
as 100 amps. One- 
hand action elimi- 
nates possible shock. 


AN AUTOMATIC RIVET INJECTOR 
that inserts rivets in their holes and 
enables the riveting to be completed 
without removing the tool from the 
work has been developed by Vultee 
Aircraft engineers. Besides reducing 
waste motion, the device prevents the 
loss of rivets. Additional man-hours 
are saved by a light tubing assembly 
which, suspended from a _ traveling 
counterbalance, joins the rivet gun and 
bucking bar to enable a woman to do 
the work that formerly required two men. 
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With the Inventors 


in the Nineteenth Century 


Old patent models show how American 
ingenuity solved problems of the day 


LD patent models recently placed 

on sale in New York by O. 
Rundle Gilbert, of Garrison, N. Y., 
give a vivid picture of the way Amer- 
ican inventiveness fulminated during 
the middle and latter part of the 
nineteenth century. The collection 
runs the gamut from sense to non- 
sense—from four-wheel brakes and 
milk dehydrators to automatic hat- 
tippers for men and extension fire 
ladders with boxes in which to carry 
children. A few of the 200,000 items 
in the collection are shown here. 


Old-time inventors attempted to solve some of the problems 
of the day with a child's “chair” (1870), left; a paflor 
wood-burning stove (1874), right; and a dressmaker's dummy 
(1879) for turning out the very latest thing in bustles 


Of the many models for 
railroad switches that 
flooded the patent of- 
fice in the 80's, this 
was one of the few that 
proved to be workable 


Forerunner of the four-wheel brake is this model, patented 
in 1876, in which metal bands, operated from either end of a 
railroad car, could be tightened over front and rear axles 


Lounging was as 
popular then as 
it is now, but not 
so successfully 
achieved — to 
judge from the 
stern -looking 
chair at the right 
which was de- 
signed to open 
out into a com- 
fortable lounge, 
as shown above 








Photographie Print Made with TNT 


PORTABLE CHAIN SAWS that can 
cut through a 24-inch green oak trunk 
in 12 seconds are speeding the work 
of Army engineers in hacking out 
jungle airports and felling trees for 
tank traps. Made by the Kiekhaefer 
Corp., of Cedarburg, Wis., the saw is 
driven by an 11-horsepower outboard- 
motor-type engine. Weighing less than 
100 pounds, it is easy to handle. 


EADLY TNT has been 

put to novel use in 
making this photograph of 
Major Lewis K. Kallmyer, 
commanding officer of the 
Plum Brook Ordnance 
Works in Ohio. While in- 
vestigating the reaction of 
TNT to light, Dr. Walter 
O. Snelling, research di- 
rector of the Trojan Pow- 
der Co., which operates the 
Government-owned plant, 
coated a sheet of paper 
with a thin layer of the 
almost-white explosive. 
Exposure to light turned 
it brown. When the por- 
trait negative was held be- 
tween the light source and 
the coated paper, the 
picture emerged. On the 
opposite side of the print, 
a faint pink image ap- 
peared, corresponding to 
the image on the face of 
the print. This pink color- 
ing is thought to be due to 
an unknown compound of 
TNT and is being given 
careful study by explo- 
sives experts. 
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Within 40 seconds after this wounded soldier 
is placed on the field X-ray machine, surgeon 
will know just where to probe for bullets or 
shell fragments. Outfit travels as at right 


ORTABLE X-ray field units that can 

be moved directly to the front lines 
by plane or jeep are saving lives on all 
United Nations battlefields. Developed 
by the U. S. Army Medical School and 
Picker X-Ray Corporation, they elim- 
inate one of the principal causes of 
death from wounds—the added shock 
of surgeons’ probing for bullets, shrap- 
nel, or shell fragments. For one of 
these units, which weighs 398 pounds 
complete, not only locates the metal in 
40 seconds, but at the same time also 
calculates its exact depth under the skin. 

Within eight minutes 
of delivery in a combat 


Front-Line 
X-Ray 


Ends Probing for Bullets 





area, an entire outfit can 
be put in operation by 
two nontechnical Army 
privates. A color scheme 
is utilized to facilitate 
quick packing, unpack- 
ing, and installation of 
the unit, and a small 
portable gasoline elec- 
iric generator supplies 
it with tke necessary 
power for the operation 
of the X-ray lamp. 


The distance the fluoroscopic 
screen and lamp must be 
moved to shift the image of 
the foreign body from B to A 
and C, on the screen, deter- 
mines its depth below surface 
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Cold drawing transforms the flat steel blank into a cylinder for a 57-mm, shell case 





We needed millions of shell 
cases—and couldn't spare the 
copper to make them. This is 
the dramatic story of the Ohio 
plant that had the know-how 
to solve the problem, and of 


the revolutionary process by 


which it is done. 


By JOHN H. WALKER 


Photographs by William W. Morris 


UGUST, 1941, was a hot month 
A in Cincinnati, as usual. C. L. 
Patterson, manager of the Corcor- 
an-Brown Lamp Division of The 
Electric Auto-Lite Company, had 
plenty to worry about besides the 
heat, and one of his latest worries 
was a summons to go east to the 
Frankford Arsenal on the double- 
quick and confer with the U. S. 
Army 

Corcoran-Brown is a solid, un- 
spectacular plant whose carefully 


made products have meant safety 
and comfort to many thousands of 
motorists and householders. At the 
time its main products were auto- 
mobile headlights and refrigerator 
receivers. Those products were 
cold-drawn out of steel, and that is 
why the Army wanted to talk to 
“Pat” Patterson. 

At Frankford, Patterson talked 
with a technician of long experi- 
ence, Lieut. Col. L. S. Fletcher, 
and what Colonel Fletcher had to 
say was not cheerful news. This 
is what it added up to: 

War was all too obviously ap- 
proaching. We were marked as the 
big and final goal of Axis aggres- 
sion. We were building our own 
defenses and meanwhile getting 
geared up to supply munitions to 
the other democracies. And the 
entire program was facing a des- 
perate situation because of a short- 
age of copper, an essential com- 
ponent of brass, which, in turn, was 
the only satisfactory metal known 
for the making of shell cases. The 
copper supply had not declined; 
it was simply that circumstances 
were compelling us to raise our 
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After being drawn to correct length, the case is machine-finished at the base and tapered at the mouth 


sights on the entire program of ammunition 
making 

The ideal method for mass production 
would be to cold-draw the cases from a sin- 
gle piece of steel, Colonel Fletcher explained, 
but the verdict of industry and the Army’s 
own experiments indicated that this was 
impossible. Patterson was compelled to 
agree that it seemed so. But, impossible or 
not, it had to be done. 

Back in Cincinnati at the plant, Patter- 
son did some high-powered thinking about 
the military shell case —a remarkably precise 
machine with numerous functions to perform. 
Basically it must serve as a powder contain- 
er, a support for the projectile, and a car- 
rier for the primer, which sets off the pro- 
pelling charge. The complete assembly be- 
comes a device known as one round of am- 
munition. This remains true for any shell 
from a .22 short to a bulky shell for a 105- 
mm. howitzer. 

But the most vital active function of the 
shell case is to act as a valve, operating at 
extreme high speed and under terrific pres- 
sure far beyond that of any other mechanical 
valve known to industry. This period of 
valve action by the shell case in a typical 
automatic weapon is about 1/300 of a second. 

When a shell is inserted in a gun, a certain 
clearance, perhaps 10 to 20 one-thousandths 


AUGUST, 19438 


of an inch, is provided for ease and quick- 
ness of loading by the gun crew. When the 
round is fired, a tremendous gas pressure is 
liberated in the shell case within the gun’s 
breech. The gun itself expands slightly; 
this is known to ordnance engineers as 
“breathing.”” And the shell case must ex- 
pand enough to take up the clearance plus 
the gun expansion, and thus form a tight 
valve seal so that all the expanding gases 
will drive against the departing projectile, 
and none of them will seep around to “blow 
back” into the breech and injure the cannon 
or its crew. This expansion is called “ob- 
turation.” 

But then, like a well-behaved valve, the 
shell case must contract back to its original 
size, so that it can be quickly ejected from 
the gun and replaced by a fresh round ready 
for firing. This is important in any field- 
artillery operation; it becomes absolutely 
indispensable in a modern automatic air- 
craft cannon, in which shells are loaded, 
fired, and ejected at a cyclical rate of per- 
haps 600 times a minute. 

Now, for highly technical reasons, brass 
does an almost perfect job of this. Steel, in 
normal circumstances, does not. Engineers 
have a technical explanation for the dif- 
ference; they say that the modulus of 
elasticity of brass is 14,000,000 as compared 
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1 Cups formed from steel disks are loaded 

into a shuttle-feed press for the first of a 
of cold draws 
plungers elongate 


series 
steel 


in which high-pressure 
the metal cylinders 


a i al 


Cold-drawing hardens the steel and succes- 
sive draws would make it brittle and easily 
cracked. So between the early draws, the cases 
must be annealed in a gas furnace at around 
1,300 degrees F. to restore needed elasticity 


3 


with 30,000,000 for steel. In laymen’s 
language, brass is elastic enough to ex- 
pand, but stiff enough to contract in 
the right degree. Steel is so elastic that 
it may overexpand, and then freeze or 
stick without contracting enough 

First of all, Patterson had to find out 
whether it was mechanically possible to 
draw a shell out of steel. The 
best opinion and experience in the in- 
dustry said There was a kind of 
rule of thumb that cold drawing of steel 
could be done only in the ratio of three 
to one. That is, the finished part could 
not be much longer than three times 
its base diameter. 

Patterson's staff licked that within a 
month. They (Continued on page 206) 
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2 Before another draw can be made, the partly 
finished cases must be washed and coated 
with a soapy solution, which serves as a lubri- 
cant and protects the dies during the stamping 


Girl operator loads cases into a dial-feed 
press for the second draw. Twin plungers of 
tool steel do the stamping. Women fill three 
quarters of the jobs at Corcoran-Brown, and op- 
erate whole lines of these automatic presses 


7 Close-up of trimming machine, which cuts off the 

excess material at the case’s mouth. Dimensions of 
each case must be controlled within a few thousandths 
of an inch to assure proper loading, functioning, and 
extraction. Final inspection has 13 gauge examinations 





5 Final draw on the big 57-mm. shell case is done 

by this huge hydraulic press, whose plunger ex- 
erts some 40 tons of pressure on the metal piece. 
As a safety measure, the operator must step back 
and press switches with both hands to operate the 
plunger. An ingenious hydraulic system, built into 
the plunger, employs the final downward thrust of At top, girl oils cases feeding in- 
the press to strip the case off the plunger and then 6 to tapering machine. Gas flames 
eject it downward to a conveyer belt below the ma- (above) mouth-anneal a row of cases, 
chine. The hydraulic fluid also serves as lubricant so that the tapered miouth is slightly 
in easing the shell case off the end of the plunger more elastic than the body of the case 


g Final processing includes coating with phenolic var- 9 After dipping, varnish tends to collect in 


nish, which is then baked on to protect the case a bead at the case's mouth. To prevent this 
from rust or corrosion, and lessen the risk of sparking bead from hardening, the conveyer passes over 
if the case strikes against other metal. Varnish saves a 130,000-volt “detearing plate" whose power- 
copper by replacing the older type of protective plating _ ful electric field pulls off all the excess varnish 











Both opposing connecting rods on 
the Ford V-8 rotate on the same 
“floating” bearing. The two rods 
ride the outside of the bearing, 
and the crankpin rides the inside 
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BEARING METAL 
FAILS NEAR PARTING LINE 
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By RALPH ROGERS 


HILE worn piston rings and defective 
Wis guides are often the cause of ex- 
cessive oil consumption, smoky exhaust, 

and a knocking engine, these troubles sometimes 
persist even when new rings and guides have 
been put in. In these days of high-speed, high- 
compression engines that use a pressure, or 
forced-feed, system of lubrication, it often will 
be found that the source of the difficulty is de- 
fective bearings. Worn, scored, or ill-adjusted 
camshaft, crankshaft, or connecting-rod bear- 
ings can make an engine miss or knock and 
cause low oil pressure, pre-ignition and spark 
knock, heavy carbon deposits, backfiring in the 
muffler, and generally poor engine performance. 
There are three types of main and connecting- 
rod bearings in use. The most common type is 
the precision-insert, interchangeable bearing 
which requires no boring, reaming, or other fit- 
ting for its installation. These bearings are steel 
or brass-backed inserts lined with about .0025” 
of bearing material. On this type, it is not 
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necessary to remove the piston and con- 
necting-rod assembly to replace rod bear- 
ings, nor does the crankshaft have to be 
removed completely in replacing the main 
bearings. Anyone with limited knowledge 
can install them without special tools. 

The other two types are the thick-walled 
bearing and the direct-babbitted bearing, 
both of which are bored or reamed to exact 
size after being assembled in the crankcase 
or on the connecting rod. With these types, 
the pistons and connecting-rod assemblies 
must be removed to replace rod bearings, 
and the engine must be removed from the 
chassis to replace main bearings. Adjust- 
ments, however, can be made by removing 
shims. 

It is essential that the proper clearance 
be maintained between the inside surface 
of a bearing and the outside circumference 
of the shaft that revolves within it. In 
checking clearances, remember there must 
be a space between the bearing face and the 
shaft for a film of oil to separate the sur- 
faces in order to prevent metal-to-metal 
contact and resultant friction. The oil allows 
no more play than a shim of the hardest 
steel, so in leaving this space, there need be 
no fear of bearing knock, 


this will result in a bearing failure or a 
scored shaft. 

Fitting Bearings. Bearings of the pre- 
cision-insert type should be replaced in sets, 
and under no circumstances should you at- 
tempt to file or alter the bearing caps to 
obtain proper bearing fit. If the bearing 
is not designed for fitting with shims, they 
should never be installed. Always use shims, 
however, in bearings designed to take them. 

When a precision-insert bearing is worn, 
replacement can be made without removing 
the rods or crankshaft. To replace main 
bearings, remove the bearing cap and take 
out the worn lower shell. A suitable tool 
can be made to remove the upper shell by 
using a cotter pin with the rounded end 
flattened to form a T. Insert the long end 
of the pin in the oil-passage hole of the 
crankshaft and, by rotating the shaft in the 
reverse direction, bring the T-shaped head 
into contact with the bearing so as to force 
it out. 

To install a bearing, place a new upper 
shell on the crankshaft journal with the 
locating notch in the correct position, and 
rotate the shaft to turn the shell into place. 
Then install the lower shell in the cap and 
replace the cap. Connecting-rod bearings of 





| Sabotaging Your Engine? 


RINGS AND VALVE GUIDES HAVE BEEN REPLACED 





The amount of this oil clearance should 
be as recommended by the manufacturer. 
However, when this information is not avail- 
able, allow .001” for each inch of shaft 
diameter. For example, if the diameter of 
the shaft is 2”, the clearance should be .002”. 

Rod bearings on a Ford V-8 are of the 
“floating” type, which means that clearance 
should be provided on the outside as well 
as on the inside of the bearing shell. The 
correct clearance between the shaft and 
bearing and between the bearing and con- 
necting-rod bore is .0015”. 

Cleanliness. Before installing bearings, 
the interior of the engine should be cleaned 
thoroughly. This cleaning job should extend 
to the oil pan, oil lines, connecting rods, 
crankshaft, caps, and all other parts. The 
presence of one small particle of metal, 
carbon, or sand lodged between the back of 
the bearing and the rod or cap, or between 
the face of the bearing and the crankshaft, 
will cause a hot spot due to the elimination 
of the oil clearance at that point. Eventually 
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this type are replaced simply by taking off 
the bearing cap and slipping the old shells 
out and the new ones in. 

To check the fit of bearings, use a piece of 
brass shim stock 1,” wide and 1,” shorter 
in length than the bearing. The thickness 
should be about the same as the minimum 
allowable clearance. If desired, this check- 
ing shim can be made from cigarette papers, 
which are from .0008” to .0016” thick. Use 
one or more to obtain the desired thickness. 

Lay the checking shim lengthwise in the 
center of the bearing, install the bearing cap, 
and tighten the cap bolts. Test the fit of a 
main bearing by rocking the crankshaft 
through an are of 2”—not more than 1” in 
either direction. If the shaft is movable, but 
with a fairly heavy drag, the fit is good 
Now remove the checking shim and replace 
the cap, but do not tighten the cap bolts, as 
this bearing must be loose in order to check 
the fit of the other bearings. 

When connecting-rod bearings are fitted 
properly, it should not be possible to move 
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Babbitt melted in center and 


broken out in this area 


eas 


Grit in oil scores soft bearing faces; failure to clean dirt off 
the seat burns out bearings by preventing normal heat dispersal 


the rod endwise by hand when the checking 
shim is in place, but a light tap with a 
hammer should move the rod endwise along 
the shaft. If, when checking a main bear- 
ing, you find that the crankshaft moves 
easily with the checking shim in place, or, 
when fitting a rod bearing, that the con- 
necting rod can be moved by hand, that 
bearing is too loose. In this case, an under- 
size bearing of the correct diameter will be 
needed. To determine the proper undersize 
required, keep increasing the thickness of the 
checking shim until you discover the right fit. 

Bearing Adjustment. To make an ad- 
justment of thick-walled babbitt or direct- 
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A typical lubrication system (left) 
pumps oil to the main bearings. The 
oil enters holes in the crankshaft 
and through small passages travels 
to all the connecting-rod bearings 


babbitted bearings, simply re- 
move the bearing caps and 
remove an equal number of 
shims from both sides until 
a metal-to-metal contact is 
established with the crank- 
shaft. Then replace the same 
thickness of shims on each side 
to establish the correct clear- 
ance. However, if the bearing 
material is rough or shows 
only partial contact, the bear- 
ing may be scraped to obtain 
maximum contact. This is a 
job for an expert. If the bab- 
bitt is cracked or worn ex- 
cessively, new bearings should 
be fitted and line-reamed to 
fit the crankshaft. 

Ford V-8 Connecting Rods. 
In these engines, connecting 
rods from two opposing pistons 
operate side by side on each 
crankpin and on one bearing 
assembly. These bearings are 
made in halves and have bear- 
ing metal applied to both the 
outside and inside surfaces. 
The rod rides on the outside 
circumference of the bearing 
and the inside face of the bear- 
ing rides on the crankpin. With 
this design, the bearing is free 
to “float” or turn independently. 

Oil clearance must be pro- 
vided on both sides of this type 
of bearing, and end play must 
exist between it and both rod 
and crank cheeks and also 
between rods. These bearings 
sometimes spread, reducing the 
clearance between the back of 
the bearing and the rod. Bring 
a spread bearing back to shape by holding it 
on a wood block and striking it gently with 
a soft mallet. Check carefully for binding 
when reinstalling such a bearing. 

Reassembling. If the original bolts can- 
not be used for any reason, the new bolts 
must be an exact fit for the old holes. This 
is necessary to avoid spreading of the bear- 
ing, as illustrated in a drawing on page 128, 
which would allow too great an oil clearance 
space on the sides of the bearing next to the 
bolts. Excess oil acts as an insulator, caus- 
ing overheating and damage to the bearing 
metal at these points. Be sure to replace all 
cotter pins after tightening the nuts. 
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WATER IN A GAS TANK can be gauged 
accurately and instantly with the aid of 
a new chemical paste that is simply 
spread on the measuring stick and turns 
from gray to red on contact with water. 
The paste is not injurious to the hands 
and may be applied quickly with a finger 
when the presence of water is suspected 
in tanks such as those in use at airports, 
marine terminals, bulk plants, and serv- 
ice stations. Water at the bottom of the 
tank changes the color of the chemical, 
leaving a clean, sharp line at the gas- 
water dividing level. 

The paste is not subject to evaporation 
and may be kept indefinitely, a 2'¢-oz. 
jar being enough for about 500 tests. It 
is also not affected by gasoline, and that 
left untouched by water may be scraped 
off the gauge and returned to the jar for 
reuse. 


LIGHT TIRES ON THIS TRAILER and wood in- 
stead of steel construction save critical mate- 
rials in the transportation of war-plant and 
other workers. The trailer mounts eight tires 
of the new Victory type that use but a few 
ounces of crude rubber compared to the 60 
percent of crude required for heavy bus tires. 
The trailer seats 24 persons, and the converted 
sedan pulling it carries 15 more, 


How Ingenious Readers Solve Their Gasoline Problems 


RIDING TANDEM on a homemade motor 
scooter that boasts between 60 and 70 miles 
to the gallon of gasoline and can make 40 
miles per hour does the trick for Harold G. 
Via, of Waynesboro, Va. Eight months of 
spare-time work with parts from such 
things as wheelbarrows, bicycles, automo- 
biles, motorcycles, and electrical equipment 
brought the machine into being. 

Wheels and tires were taken from two 
pneumatic-tired wheelbarrows. The engine 
is a 3-hp., four-cycle type from an old motor- 
cycle, from which a three-speed transmis- 


BICYCLE WHEELS mounted on a frame 


of thin-wall conduit and powered by a 
214-hp. motorcycle engine form the basis 
of this motor bike built by Edward 
Stuebe, of Watertown, Wis. The machine 
can do 35 miles per hour. 


AN ELECTRIC BIKE may be made from 
a bicycle by installing two storage bat- 
teries to power an old 12-volt Dodge 
starter-generator. With a sprocket ratio 
of 1 to 3, Walter V. Evans, of Buffalo, 
N. Y., gets over 50 miles per charge. 
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sion also came. Equipment includes hand- 
grip control levers, an electric starter, head, 
tail, and stop lights, and an instrument panel. 





Starting out with a terrific 
lunge, Williams curved in and 
out of traffic at high speed 





GUS Cures a 


Case of Gasoline Jitters 
IT WASN’T THE CAR THAT WAS HAYWIRE—IT WAS THE CUSTOMER 


By Martin Bunn 


E WAS a tall man and a very thin one, 
LH and as he stood in the doorway peer- 

ing into the Model Garage shop Gus 
Wilson noticed that he was lighting a fresh 
cigarette from one that wasn’t more than 
half smoked. The hand that held the stub 
was shaky. “Poor guy’s got the jitters 
about something,” Gus remarked mentally. 
“Well, a lot of people have a right to have 
the jitters these days."’ He gave the visitor 
his usual friendly grin and asked, “Some- 
thing I can do for you?” 

The tall man’s lips jerked into an answer- 
ing smile as he came into the shop. “You're 
Gus Wilson, I take it,” he said. “My name's 
Williams—Henry R. Williams. I'm the super 
at that United Machine Corporation plant a 
few miles down the road, and I'm living at 
the Park House until I can find some place 
to move my family. I've seen you in the 
dining room down there. The manager told 
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me that you might be able to help me out.” 

“I'd be glad to, Mr. Williams,” Gus told 
him heartily. “What is it you want me to 
help you out of?” 

“I'm having gasoline trouble,” 
announced gloomily. 

Gus laughed. “So’s everybody,” he said. 
“What's your particular brand of gasoline 
trouble?” 

“Not being able to get enough of it,” 
Williams told him. “We're working three 
shifts on a government contract, and I have 
to make two round trips per day between 
the Park House and the plant. The ration- 
ing board here gave me what they said 
would be enough coupons to see me through, 
but I've used all but four of them, and there 
are still almost two weeks to go. 

“Of course, I applied for more gas yes- 
terday, Pvt they turned me down. Trouble 
is, they figure 15 miles to a gallon and— 
believe it or not—I can’t get over 10 miles 
@ gallon out of my car. It isn’t a big bus, 


Williams 
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either—just an ordinary ‘41 six-cylinder 
sedan. I ought to get 16 or 17 miles at least. 

“Funny thing about it all is that I can’t 
find anything wrong with the car. It runs 
as well as it did the day I bought it. Must 
be the fault of the gas they’re selling these 
days—it’s terrible!” 

“Gas isn’t what it used to be. There’s no 
doubt about that,”” Gus agreed. “But it isn’t 
bad enough to account for your getting only 
10 miles a gallon out of a job which ought 
to give you 50 percent more mileage than 
that. Got your car outside? Good. Suppose 
you drive it in and let me have a look at it.” 

Williams ran his sedan into the shop and 
got out. “How’s your lubrication?” Gus 
asked him. 

“It should be all right,’’ Williams said. “TI 
had the car greased only last week, at the 
same time I had the oil changed.” 

“Good enough,” Gus told him. “Then it 
isn't at all likely that it’s friction that’s 
wasting your fuel. But there are a lot of 
other things that make a bus burn more gas 
than it should. Maybe none of them is the 
matter with your car, but I'll do a little 
checking to make certain of that. How long 
is it since you had your spark plugs cleaned 
and adjusted?” 

“Oh, maybe a month,” Williams told him 
after a moment's thought. “No, it’s a little 
longer than that—-maybe two months. But 
I never miss on having that attended to 


every 5,000 miles.”’ 


“Two months,” Gus said. “Your plugs 
should be all right then. But I'll have a 
look at them anyhow—they foul up very 
quickly with some of the gasoline we're 
getting. Bad plugs are vicious fuel wasters. 
Maybe you remember reading about those 
tests they ran out at the University of 
Michigan a couple of years ago—they 
showed that bad plugs waste one gallon of 
gas out of every 10 you put in your tank.” 

He checked the plugs carefully. Then he 
shook his head. ‘They are all giving a good, 
hot spark,” he reported, ‘‘and that’s all you 
can ask of any spark plugs. Well, !et’s see.” 

Working with the seeming 
casualness with which he cam- 
ouflages his close attention to 
every detail, Gus checked the 
fuel line. He found no leaks in 
it. He examined the octane se- 
lector. It was 3et properly. Then 
he had a look at the carburetor 
jets. They were clean. 

He straightened up, pulled his 
pipe out of his overalls pocket, 
filled and lighted it. Then he 
grinned at Williams, who was 
making no attempt to cover up 
the fact that he was rapidly 
losing his patience. “‘So far—no 
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explanation,” Gus observed calmly. “Your 
car seems to be in first-class condition. Of 
course, there may be a compression leak in 
one of the cylinders, but that wouldn't alto- 
gether account for such high fuel consump- 
tion. Let's get scientific and find out exactly 
what mileage you're getting. I'll hook ona 
mileage tester— it’s one of the instruments 
my partner, Joe Clark, is always accusing 
me of liking to play with. Then, if you have 
the time, let’s go out and take a ride.” 

“I’m a busy man, and I haven't any time 
to waste!” Williams snapped. “But I've got 
to get this car fixed so that it will burn less 
gas, so if you think you can do the job, go 
ahead and do it your own way. All I ask for 
is results! Meanwhile, I’ve got to call the 
plant. Where’s your phone?” 

“Right in there,” Gus said placidly, point- 
ing toward the office door with the stem of 
his pipe. 


HEN Williams came out of the office 

a few minutes later, he found Gus in 
the driver's seat of the sedan. “Hop in, Mr. 
Williams,” he called, “and we'll find out 
what this bus of yours really can do.” 

Williams got in, and Gus backed out of 
the shop and drove slowly up the road. 
When, about a mile out of town, they came 
to a straight, almost level stretch of high- 
way, he pressed his foot slowly down on the 
accelerator until the speedometer registered 
30 miles per hour. There was so little traf- 
fic on the road that they had it almost to 
themselves. Gus held the speed steadily at 
30 for 10 minutes. The mileage tester 
showed 22 miles per gallon! 

Williams lighted another of his endless 
chain of cigarettes and puffed nervously for 
a few seconds. “Twenty-two miles!’’ he 
broke out. “‘That’s impossible, I tell you! 
Either that fool tester of yours is screwy, 
or you're crazy. Oh, I’m sorry, Mr. Wilson— 
my nerves are all shot. But if you can’t 
think of any more sensible way of trying to 
find out what’s the matter with my car 
than (Continued) 





“Let's give the tester another chance,” 
Gus interrupted coolly. He swung the car 
around easily and headed back toward town. 
There still wasn't enough traffic to bother 
them, but now they were climbing a very 
slight grade. The tester showed a fuel-con- 
sumption rate of a gallon for 21 miles. 

“That doesn't prove anything,” Williams 
insisted. “Even if that tester is accurate— 
and I don’t believe it is!—the conditions are 
altogether different. Out here we're on an 
almost level road with very little traffic. But 
between the Park House and our plant it’s 
all up and downhill, and the traffic is heavy, 
and there are a lot of stop lights. You can’t 
say that this is really a conclusive test at 
all, Wilson.” 

“I know,” replied Gus, “I was thinking 
about that too. How's this for an idea? Sup- 
posing I meet you at the Park House after 
dinner this evening, and we make the round 
trip from there out to your plant and back 
just the way you make it twice a day, and 
then see what the tester shows?” 

“Well,” agreed Williams, a little slowly, 
“I just have to find out what ails this 
blasted car of mine. I've rather lost faith 
in that little tester you seem so proud of— 
oh well, I guess we'd better give it a fair 
chance. Yes, I'll meet you this evening 
around seven o'clock.” 


S's finished eating a: leisurely meal at 
the Park House and found Williams 
impatiently pacing the length of the lobby. 
“Thought you weren't coming after all,” he 
grumbled, as Gus strode toward him, pipe in 
mouth and grinning amiably. 


“Oh, I always keep appointments,” 
laughed Gus, “but I enjoy my food, too— 
and I don’t like to eat fast.” 

The two of them went out and climbed 
into Williams's sedan. “‘You drive this time,” 
said Gus. “By the way, how long has your 
car been standing?” 

“Two hours,” the other told him. 

“Then we're starting the trip with a cold 
engine, the same way you start most of your 
trips," Gus said. “That accounts for some 
part of your high fuel consumption—when 
you start a short drive with a cold engine, 
your fuel mixture stays rich for most of the 
trip. Still, that wouldn't account for the 
amount of gasoline your car uses. 

“Well, suppose we start. We'll have to get 
this mystery solved sometime. I always say 
there’s no time like the present when there's 
a trouble-shooting job on the fire.” 

Traffic along the highway was very heavy. 
Busses, trucks, taxis, and a few private 
cars filled the road. Williams started out 
with a terrific lunge; then, driving as fast 
as he could, he curved in and out of the traf- 
fic. When a red light forced him to stop, he 
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kicked on the brakes hard, almost jerking 
Gus out of his seat, and when he started 
again he accelerated rapidly. Gus, sitting 
beside him, smiled inwardly but held his 
peace. The mileage tester now showed the 
rate of fuel consumption to be a galion for 
10 miles. 

“Aha!"’ said Williams triumphantly. 
“Didn't I tell you! Now that tester of yours 
is working right!” 

“Tell you what,” Gus answered, “let’s turn 
around and go back to town. This time, 
let me drive.” 

Conditions on the road were almost ex- 
actly the same as they had been on the trip 
out to the plant. Gus, however, kept the 
speed of the car at a steady 30 miles an 
hour. When he had to use the brakes, he 
applied them as gently as possible, and then 
accelerated very gradually to regain speed. 
A glance at the mileage tester showed that 
this time they had used gasoline at the rate 
of a gallon for 16 miles. 

Mr. Williams tilted his hat far back on 
his head, lit still another cigarette, and 
sputtered, “But—but I don’t understand it! 
It's the same road, tlie same car... Wilson, 
what's the answer?” 

Gus chuckled. “Well,” he said, “If you 
don’t mind my saying so, the matter isn’t 
with the car or the road at all. The matter 
is with you.” 

“With me!” exclaimed Williams. 
do you mean—with me?” 

“Take it easy,” said Gus, cheerfully. “You 
haven't committed a crime—exactly. You're 
just in too much of a hurry, that’s all.” 

Williams's rather tense expression relaxed 
just a little. “Well, I'll be—” he said. “Do 
you mean to say that my driving causes that 
much difference in the gasoline consump- 
tion?” 

“That's about it,” replied Gus. “You see, 
you waste just about one third of your power 
and gasoline by accelerating too fast when 
you want to go and braking too severely 
when you have to slow down. It's a case of 
nerves, Mr. Williams—gasoline jitters, we'll 
call it. Use your head. take it easy, and see 
if you won't get 15 miles to a gallon out, 
of your bus.” 

“You know, Wilson,” replied Williams 
earnestly, “if I hadn't seen this little demon- 
stration with my own eyes I'd never have 
believed it. And what’s more I would have 
put up a pretty big argument to prove you 
were wrong. But this time the proof of the 
pudding is in the seeing, I guess. Anyway, 
I certainly appreciate all your trouble. And 
I'll certainly take your darned good advice.” 

“Good!” beamed Gus. “Glad I couid be of 
service. And don’t forget—those jitters of 
yours are pretty expensive. The less you 
have ’em, the more gasoline you'll have!” 
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li rouble-Shooting 
Under Fire 


ARMY MECHANICS, TRAINED FOR DOUBLE 
DUTY, ARE AS QUICK ON THE TRIGGER 
AS THEY ARE WITH A MONKEY WRENCH 


HE soldiers in Uncle Sam’s mobile ord- 
‘Tone units have to be as versatile as 
any fighting men on the face of the earth- 
able to repair anything mechanical from a 
Swiss watch to a piece of heavy artillery, yet 
ready to drop tools, snatch up automatic 
weapons, and give battle at a moment’s notice. 

Time was when ordnance men were tech- 
nicians and nothing else. Modern war changed 
that, with fast enemy motorized units sweep- 
ing behind the main battle lines, or swarms of 
parachute troops suddenly dropping out of the 
skies to slash at supply lines or repair bases. 

A normal mobile ordnance-repair company 
will include about 150 men and 25 vehicles 
ranging from a handy utility jeep to a massive 
brute of a 10-ton La France wrecking car 
which can lift and tow any armored vehicle 
short of a heavy tank. The company tries to 
set up shop in wooded terrain, getting the best 
possible concealment while still leaving road- 
way enough for crippled vehicles to be brought 
in for major repairs. But the outfit doesn’t 
just wait for business. It sends out special re- 
pair units as they are needed. 

The trucks and cars of the company, tucked 
away in bivouac a mile or more off the main 
road, are miracles of compact organization, 
with precision tools and heavy equipment in- 
cluding lathes and grinders. They carry their 
own electric-power plants. 


A spare-parts truck also includes a shop office (right) 
where paper work is done and all records are filed 


AUGUST, 1943 


Top and sides of field shop truck are raised 
to give fighting repairmen more working room 


Technicians repair delicate precision pieces 
as well as heavy tractors, tanks, and trucks 
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HOT AND BOTHERED? Try these remedies for home comfort. From attic to cellar 
they are: (1) an open window or louver to allow warm air to escape, (2) an exhaust 
fan to blow it out, (3) insulation, (4) awnings, (5) closed windows and double shades, 
(6) an open basement window, (7) a blower fan attached to the hot-air furnace 





By J. HAROLD HAWKINS 


Author of Your House 


fort, and your bodily comfort depends 

upon relief from oppressive heat and 
humidity. Any comfortable indoor tempera- 
ture in summer is relative. That is, if it is 
90 deg. outdoors in the shade, 75 deg. in the 
house will give you that desired relief. Less 
than 75 deg. would be too great a variation 
in temperatures under normal conditions, 
especially when you are likely to be going 
outdoors several times during the day. 

Cooling your house to create a 15-deg. 
variation between outdoor and indoor tem- 
peratures, without benefit of mechanical air- 
cooling gadgets such as air-conditioning 
systems, depends to a large extent upon 
ventilation. Other important factors are 
awnings, window shades or shutters, and in- 
sulation between the joists of the attic floor, 
in the order mentioned. 

Ventilation divides itself into natural and 
artificial methods. Natural ventilation con- 
sists of opening all inside doors of the house 
from cellar to attic, which allows warm air 
to rise gradually to the attic and drift out 
through one or the other of two opened win- 
dows or louvers located at opposite sides or 
ends of the attic. As the warm air escapes 
from the attic, it is replaced by warm air 
from the rooms below, and as this air moves 
upward, it in turn is replaced by cooler air 
coming up from the basement. 

Outside air must be taken into the base- 
ment, normally through a cellar windov’ 
near the ground level and on the shady side 
of the house. Any natural movement of air 
in your house depends upon a ready supply 
of fresh, cooler air to take iis place as it 
rises. Warm air cannot force its way out- 
side through the attic if it has to leave a 
partial vacuum in order to do so, and the 
comparatively cool air cannot rise from the 
basement unless there is more incoming cool 
air to replace it. Nor will the cooler air rise 
from the basement if there is any way for 
other air to get into the house through win- 
dows or outside doors. The house must be 


FQ ier, ana yo comes with bodily com- 


shut tight on all intervening floors to create 
a draft from the cellar to the attic. 

Direct sunshine on the outside walls of the 
house, and especially on windows, heats the 
air inside the house to a marked degree. 
Much of this rise in temperature can be 
avoided if both awnings and window shades 
are used to keep the direct rays of the sun 
off the windows. Awnings should be of the 
open-side variety, not the type that enclose 
a window on three sides, to allow currents of 
air to pass by rather than to collect under 
the hot canvas and form heating zones. On 
the inside, two shades with an air space be- 
tween them form a surprisingly effective 
insulating blanket before each window. 

At night, when the heat of the day has 
cooled down to the inside temperature of 
your house, windows and doors may be 
opened for a complete change of air. Up- 


stairs windows left open all night, if the 
temperature outside is cooler, will tend to 
cool not only the indoor air but also walls 
and furnishings that have absorbed heat 


during the day. In the morning, however, 
just as soon as the sun begins its warming- 
up process, close the house tight, lower all 
awnings, and pull all the shades down on 
the sunny side. 

Inside doorways, as a rule, do not reach to 
the ceiling level by a foot or two, and even 
though all the doors are kept open, a thick 
blanket of warm air will be trapped against 
the ceiling and be pretty well stymied for an 
opportunity to move and rise to a higher 
level. The remedy consists of either grills or 
transoms between the tops of inside door- 
ways and the ceiling, or registers through 
the ceilings to rooms above or to the attic. 
These aids for air to circulate of its own free 
will are very important, not only for sumraer 
cooling but for warm-air heating in winter 
as well. Shutter doors can be used in place 
of solid doors for any rooms where daytime 
privacy is required. 

Artificial methods of air circulation give 
more rapid results and, of course, will do a 
thorough job of ventilation against odds. 
There are two general ways of forcing air 
through a house. One is to use a fan in the 


HW 321 





warm-air furnace to force cool air up 
through the regular heating ducts to the 
various rooms in the house. Such a circu- 
lating fan is regular equipment on many 
modern warm-air furnaces and can be in- 
stalled in the top of the jacket of many 
types of old furnaces. The other means of 




















An exhaust fan over a grille set in the 
attic floor draws warm air up. Return 
ducts in a hot-air furnace system must 
be closed to keep cool air in the house 


CLOSE OR 
COVER ALL 
RETURN 





air circulation is an attic fan which draws 
warm air out of the attic and delivers it 
outdoors through a louver, preferably one 
located as near the ridge of the roof as 
possible. Either or both fans can be operated 
at the’ same time to boost the volume of 
air being moved up through the house and 
out through the attic. 

To furnish a supply of comparative- 
ly cool air for the furnace fan to 
handle, an intake can be built, with a 
little effort, by digging a trench from 
a shady spot in the yard to the base- 
ment. Lay a continuous line of sewer 
pipe in the trench and seal the joints 
with cement mortar to keep water 
from leaking into the line. This air, 
taken from ground level and passing 
underground to the basement, will be 
still further cooled because of its 
travel. It will provide a positive feed 
that will relieve any tendency toward 
forming a vacuum in the basement be- 
cause of the action of the fan in taking 
the air out. 

Cool air forced up through furnace 
ducts will tend to create a pressure in 
upstairs rooms which, in turn, will 
help force warm air up to the attic. 
The regular cold-air returns to the 
furnace from upstairs must definitely 
be cut off or the grills covered with 
rugs. Remember that the use of a 
furnace for cooling is the reverse of 


One method of getting cool, fresh air into a 
basement is through an underground pipe 
with an intake at a shady spot in the yard. 
This helps to replace air drawn from the base- 
ment to circulate through a hot-air system 





Open doors in all rooms inside your home 
allow cool air to circulate freely. If 
they do not reach to the ceiling, a vent 
or transom will keep a stagnant blanket 
from forming. Shutter doors may be used 
where privacy is desired. Two shades on 
the inside of a closed window will afford 
additional insulation against outdoor heat 




















using it for heating, and to 
draw the cool air off the 
floors down to the basement 
through return ducts would 
only defeat the whole cool- 
ing effort. 

An attic exhaust fan, used 
with or without a furnace 
fan, is a most important 
part of artificial ventilation 
for home cooling. - Such a 
fan, used in an attic that 
has no opening other than 
the one between it and 
downstairs, has a positive 
effect in that it constantly 
draws air up into the attic to replace that 
which it exhausts outdoors. If the exhaust 
fan has an intake box, it will function to 
better advantage than if it is merely mount- 
ed on a shelf in front of a louver. An ordi- 
nary electric fan will be of some help, but it 
will not be nearly as efficient as one de- 
signed for the job. 

Insulation, we all know, is a _ barrier 
against heat as well as cold, so insulation in 
the walls of a house, between the joists of 
the attic floor, or between roof rafters adds 
its effect in the matter of house cooling. If, 
for instance, you have attic-floor insulation 








in your house, it will be a help 

in ventilating for coolness. 

Although the air under the 

roof will be heated as usual, 

the temperature of the air 

downstairs will be lessened 

because of the layer of insu- 

lation between it and the hot 

attic. The forced circulation 

of air from downstairs to the 

attic and out through a louver 

will not only further cool the 

downstairs rooms, but will 

keep up the continuous flow 

of new air that counts so 

much in summer cooling. This 

continuously moving air will 

prevent the forming of a hot- 

air blanket in the attic and 

avert a partial reduction of 

the efficiency of the insulation. 

Humidity coupled with high temperature 

is particularly exasperating when you are 

trying to relax in hot weather. Circulating 

cool air not only reduces the relative hu- 

midity—because the cooler the air the less 

its ability to hold moisture—but moving air 

also assists your body in its normal function 

of dissipating its own heat which, summer 

or winter, remains at 98.6 degrees. It is 

surprising what a difference a positive flow 

of air will make. Of course an electric fan 

will give temporary relief, but when you 

shut the fan off the reaction is that of being 
more uncomfortable than before. 
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A hose connected to an overhead 
manifold supplies water to the 
filters. Where running water is 
not available, a tank may be used 




















ILLIAM J. BURTON answers this query with 
W: description of such a cooler. It consists of 
an old 20” automobile fan, a 1/10-hp. motor, six 
homemade air filters, a drip pan, and a water supply 
system, all enclosed in a wooden cabinet 2’ by 2’ 
by 4’. 

Warm, humid air is drawn into the cabinet by the 
fan and forced past the filters, which are kept 
moist by cold water dripping on them from a pipe 
above. They not only absorb moisture from the 
warm, humid air, but cool the air as it passes. The 
water collects in a drip pan, and any excess is 
drained off through a ',” copper tube located 2” 
above the bottom. 

Wire screening protects the fingers from contact 
with the fan, while several coats of hot, boiled 
linseed oil seal the plywood interior against the 
moisture in the air. Where running water is not 
available, the cabinet should be built higher so that 
a tank may be placed in the upper part. 

The 2” by 28” filters are suspended from the top 
of the cabinet at an angle so as to partially obstruct 
the passage of air. A baffle between the pan and 
the front of the cabinet guides the moving air to 
the louvered opening. Water is fed to the filters by 
1,” copper tubes soldered into a '4” manifold. A 
valve of the type found on gas heaters passes just 
enough water to maintain a continuous, slow drip 
from the filters into the pan. 


























sewed on galvanized-wire frames. 
Solder together two oil cans as 
shown below for the drip pan, . 
and paint them inside with as- 
phaltum. Mount the fan bearing 

on a crosspiece as in the photo 

at right, which shows the cabinet 
before the filters are set in. Fan 

and motor pulleys are same size 


Filters (left) are made of burlap i 











Toy Birds Enliven This Nursery Plaque 


UAINT, pink-spotted 
@ birds in flight across a 

rose-tinted cloud form 
this decorative plaque, which 
will intrigue children and pro- 
voke a chuckle or two from 
grownups. 

The bodies and heads of 
the birds are small turnings 
fastened together with short 
lengths of dowel. Round- 
headed brass tacks serve for 
eyes. Short bits of dowel are 
notched at one end to form 
the bills. Wings and tails 
are of bright tin cut from a 
tin can. The birds are 
mounted about 1%” in front A gay note for the nursery is this colorful wall plaque. Any number 
of the plaque by %” dowels of similar birds might be grouped on a large panel in various ways 
glued into holes drilled %” 
deep. 

Both the wings and the tails 
fit into saw cuts. The V-cuts 
in wings A and B face toward 
the tail. All wings and tails 
should be fitted into the slots 
before they are bent. 

The birds shown have pink 
backs, spots, and bills, and 
white bodies. Two tones or 
two colors may be applied to 
the plaque—for example, the 
top half may be pink and the 
lower part white. Leave the 
parts made of tin plate un- 
painted.— JUAN OLIVER. 





AUGUST CHECK LIST [SHIPSHAPE HOME] 


. Replace frayed sash cords and tighten rattling windows. 
. Make permanent roof repairs, or completely reroof if necessary. 


. Check gutters and leaders; make any necessary repairs or 
replacements. 


. Inspect all flashings; apply roofing compound. 
. Repair rotted porch columns, railings, and steps. 


. Waterproof basement walls during dry weather. 

. Replace or repair deteriorated siding or siding shingles, 
. Paint flat porch roofs, patching first if necessary. 

. Clean chimney flues from top to bottom. 

. Overhaul fireplace damper and clean out smoke shelf. 
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GARMENT-BAG CLOSERS made out of 
wood, like that shown below, take the 
place of zippers and other types of metal 
fasteners now scarce. The chief parts of 
the closure are two well-rounded edges 
on the cloth and a grooved rod to slide 
over them. The bag is open 30" from the 
top to permit access, and is sealed from 
dust and moths when the rod is moved 
into place. When it is necessary to 
launder the bag, it is an easy matter 
to remove the sliding member entirely 


AN ODORLESS DEODORANT [not 
shown) has been placed on the market 
that does away with odors by chemical 
action, which neutralizes them at the 
source instead of covering them up with 
another odor. It comes as a powder that 
is applied to the offending area either 
by sprinkling it from the package or by 
using a spray gun. Because it is non- 
poisonous, it can be used to kill odors in 
animal cages and in barns without dan- 
ger to the animals. The powder can easily 
be removed after it serves its purpose 
either by sweeping or by washing it away 
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WOODEN SHOE SOLES thot have the flexibility of leather 
and rubber, and are said to outwear both, are now available 
through development of a new binding material that joins 
the sole with the upper. The soles are made in sections or of 
wooden dowels. They are bonded to a waterproof fabric 
made of cotton on carpet looms and impregnated with a 
plastic. It is "vulcanized" to the sole and then to the upper 


THIS PLASTIC TIE RACK with pegs for twenty ties is 
made entirely of noncritical materials. A hook at one end 
holds two leather belts, and a shallow plastic cup at the 
other keeps cuff links and tie clasps from rolling under 
the bed. Hung inside a closet door, the rack can be swung 
back so thot it is flush with the door when not in use 


SHOE POLISH and dauber are kept together 
in this glass container. A large compartment 
at one end holds the shoe-cleaning paste, while 
at the other end there is a smaller compartment 
for keeping a special applicator. Each end has 
its own cover. The applicator is made to take 
the place of a brush for the purpose of rubbing 
the polish on the shoe, and it is said that it 
will last as long as the supply of paste will, 
or for about six months of average use by one 
person. The shoe polish is available in all of 
the populer shades, including black, light tan, 
and dark tan. The compactness of the outfit 
makes it especially handy for those who travel 











TARNISHPROOFING SILVER for vacation 
storage is now a simple matter with a new 
chemically treated tissue paper. Family 
heirlooms, jewelry, or table service will 
be protected against the sulphurous fumes 
in the atmosphere just as long as they ore 
snugly wrapped in the paper, which is made 
in various sizes to accommodate most needs 


LETTERS AND PHOTOGRAPHS that oa 
man in the service sends home can be safe- 
ly treasured in this handsome record book. 
The leatherette-finished cover is die en- 
graved with a full-color reproduction of 
the service flag. Plastic rings used as 
binding permit the book to be opened 
perfectly flat without bending the pages. 
Large enough to hold many letters, photos, 
clippings and the like, it should prove 
a welcome gift to any service man's family 


AN ELECTRIC BRUSH, shown above, picks 
up animal hairs and lint as it removes 
dust from clothing, rugs, felt hats, furniture, 
draperies, and the like. Static electricity 
generated when the brush is used causes it 
to attract all such loose particles. The brush 
handle is made of a plastic and is of a size 
that can be conveniently gripped for use 


HERE IS A CUP AND SAUCER that is 
really “in the groove.” A groove in the 
saucer locks the cup firmly so that it 
will not tip over. These pieces are made 
of crackproof plastic and weigh three 
quarters as much as crockery cup sets. 
They were designed for the Navy for use on 
patrol bombers and similar small vessels 


EXACTLY TWO CUPS 
is what this economical 
little drip coffee pot 
holds. It was especially 
designed for these days 
of coffee rationing when 
every single drop counts. 
With this pot it is easy 
to make fresh cups of 
coffee for members of 
families who eat their 
breakfast at different 
hours, and at the same 
time waste is prevented. 
Because it is glass, it is 
easily kept immaculate 
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Black and gold, or a 
simple antique-pine fin- 
ish, will harmonize with 
furnishings and 
also be in keeping 
with tradition. Any 
copy of an old print 
goes well in the 


most 


Two pieces are glued 
up with paper between 
for turning, sanded in 
the lathe, and then 
split apart. Sand the 
blocks and flat parts, 
and then assemble the 
pieces as shown above 
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CORNER BLOCK 
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By JOSEPH ARONSON 


among Americans of an earlier day had an oblong 
frame adorned with half turnings. The glass was usual- 
ly framed at the top by a muntin bar, and there was a 
picture in the upper panel. These mirrors ranged from 
ornate gilt and carved specimens to the simple yet 
decorative example that inspired the design illustrated, 
which will fit well with many modern furnishings. 
The basic framework consists of four flat members 
doweled together at the corners. Rabbet the short ones 
and stop-rabbet the long ones. After joining them, 
chisel out the corners. Half turnings are made by 
gluing up two pieces with heavy kraft paper between 
and turning them as a single piece. After sanding well, 
split the square gently at the paper with a wide chisel. 
Glue the half turnings on and fill the corners with the 
corner squares; then glue the muntin bar in place. A 
copy of an old print is pasted in the top section. 


Be of the mirrors that enjoyed great popularity 





134 









































YOUR VICTORY GARDEN — 


Twigs and stiff refuse may breok the flexible prongs 
of a bamboo rake. Use a rigid steel rake for cleaning 
up this type of trash even if it is mixed with leaves 
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ALL STAYS IN SPADE 


Toke moderote bites with a 
spode. Just enough to pry 
loose and lift easily will 
be right Oversize bites 
moy break the spode handle 














Hidden stones will cause less For clearing ground studded with 
damage to a grass whip if you sapling and brush stubble, use a 
cut nerrow swaths. Any blow on sturdy weed cutter. Its heavy, 
© stone will then be a glancing sow-toothed blade supported at 
one instead of full on the blade both ends will make quick work 





KEEPING THEM IN REPAIR 


More work can be had from hoes, 
spodes, cultivators, and »ther 
edged gorden tools if they ore 
kept shorp with a common file 


lf a handle persists in working loose 
Early emergency repairs mode to in its socket, drill a hole through 
o cracked hondle with friction the two parts and bolt them together 
tape will often prevent a break 





SPLICE 








Good replacement teeth for a wooden 
rake can be sawed from a dowel rod, 
the handles of old kitchen brushes, 
or even pieces of broken chair rungs 


TIE KNOT 





Splice the broken handle of a light-duty 
tool and bind the joint with cord. Varnish 
over the binding will preserve the repair 





Should a springy, steel grass-whip handle break 
ot the point where it flares out for a bolted 
joint with the blade, a successful repair can be 
mode by brazing the two broken parts together 
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Lawn rollers and all metal 
wheels should be raised off 
damp ground to keep them 
from rusting. Stone slabs 
or bricks will serve well 














Drive two nails in the wall for ~ach tool end 
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When hose must be left out-of-doors, it | 
should be shaded from the warm rays of 
the sun, but it is still better to hang 
it on a rack. Always drain excess water i 


/ 
If on open-socket shovel or similar 7 O_o 4 // 





exposed end of the handlé with two 
or three coats of waterproof paint 
and wax the remainder of the handle 


tool is used on wet jobs, seal the YW, , we fil 
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Soaking rain and baking sun will shorten 
the life of any tool by encouraging rust 
and rot. When a lengthy pause is taken 
in a gardening job, tools should be put 
back in the tool shed until needed again 


Bamboo lawn rakes should always be kept dry—not 
left out in rain, especially where their tips are 
likely to get a prolonged soaking. Such exposure 
as this may cause the bent tips to straighten out 
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GAMES 


Provide Fun 


in Your Own Back Yard 
BY JOE THERIAULT 


OU don't have to have a priority number to enjoy 
the sunshine. And it isn’t necessary to travel 
hundreds of miles to have a good time. Around 

the outside walls of your home, on the sundeck or roof, 
in the back yard, and along the driveway you can try 
your ingenuity at games that will provide hours of 
amusement for every member of your family as well 
as your guests. With a little bit of this and a little bit 
of that you can make a variety of games that will give 
you fun and exercise all summer long! 

The following games, although improvised and by 
no means orthodox, have been thoroughly enjoyed by 
my friends and myself. If they are not quite suited to 
your needs, it is likely that you can make some varia- 
tions that will be equally pleasing. 


MIDGET GOLF. Without disfiguring your lawn, you can 
convert it into a nine-hole golf course in about 15 


minutes. The simplest layout is to place the holes 
around the base of a shade tree. Dig out the holes with 
a small tin can or a transplanting tool, carefully re- 
moving the grass and earth, which can be returned at 
the end of the game. Then force a small can or flower- 
pot into each one of the holes. 

To make the “™e more interesting, scatter hazards 
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cutting holes for the midget 
set in small flowerpots 


After 
golf course, 


around the approaches to the 
holes. Shingles leaned against 
small rocks make good bunkers; 
other shingles driven endwise into 
the earth add difficulty to the ap- 
proaches. Plant a numbered flag 
at each hole by tacking a small 
triangle of cardboard to a 9” 
stick and tapping the stick into 
the ground. Putter, nibL.ck, and 
ball are the only other items 
needed for this amusing game. 
You can play it with partners or 
singly—-each man for himself 
adapting the ordinary rules of 
golf to your space or making up 
your own set of rules. 


DART BOWLING. From a 3” bass 
plug or an oblong wood float you 
can quickly make a dart for play- 
ing a good muscle-bending game. 
First, remove any metal attach- 


Dart bowling, at left, is a good 
scoring game. The dart is made 
from a bass plug or a wood float 








Ww ey I be as 
Place a numbered flag at each golf hole. 
Small hazards will also add to the fun 


2 


ments such as guides and hooks. Drill a 
hole in one end %” deep and cut two 1,” 
deep slots in the other end in the form of an 
X. Cut the head from a small nail, drive the 
nail into the hole, and file to a sharp point. 
Bend two pieces of cardboard into the X 
to make a tail, the dimensions of the latter 
depending upon the size and weight of the 
dart. 

Draw the target on a piece of cardboard 
tacked to a wooden board and nail the board 
to the side of a tree or building. You ask 
where does dart bowling come in? If you 
place the target at a low elevation, squat 
on your toes, and toss the dart underhand, 
you will not only stretch unused muscles, 
but you'll afford yourself and your friends 
considerable amusement, especially if you 
use as the target some comical caricature 
or picture. If you prefer ordinary targets, 
they are easily made as shown below. 


Just draw concentric circles on a piece of card- 
board and you'll have a target for the dart game 


ri 


Fore! The player at the left aims for a hole on this pint- 
sized golf course that can be laid out under a shade tree 


BRICKBALL. This is a combination of bowling, 
underhand dart throwing, and miniature 
golf—believe it or not! Place four concrete 
blocks on the pavement in echelon but with 
the ends touching, as shown in the photo on 
page HW 334. Prop shingles or even card- 
board so the ball will roll up the little 
incline into the holes. Take a squatting 
position about 12’ from the target and try 
your luck, using a hand ball or other wooden 
or rubber ball small enough to enter the 
holes in the blocks. Assign target values to 
each pair of holes. Ordinary bricks will 
serve equally well if they are spaced far 
enough apart to receive the ball. 


SHUFFLEBOARD. The only equipment needed 
for this game is a worn-out broom, a short 
lathlike stick, one nail, a few short boards 
%” thick, and a small amount of rosin. Cut 
off the broom handle and nail a 12” length 
of lath across the end. Whittle as many 6” 
disks as you wish from the boards. Coat 
your driveway with a thin layer of rosin 
and you are ready to play, using the same 
technique as in regular shuffleboard. It’s a 
good idea to mark your target with chalk 
or paint if you want to keep score and really 
test your skill. 
7 

BOUNCE TENNIS. All you need for this stroke- 
improving game is space equal to about one 
half of a standard court, and a wall. Chalk 
or paint the bare outline of a net on the 
wall; then mark lines representing half a 
court on the pavement or yard. This re- 
quires space approximately 27’ by 39’. You 
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In brickball, four hollow bricks are placed on the pavement with oe 


cardboard or shingles propped os shown in the photo above. The 


player then tries to score by rolling a ball into one of the holes 


can fudge a little on length, but not too 
much, if you are really serious about your 
game. Wood and Goddard in their Complete 
Book of Games suggest that you serve from 
behind the back line from the right, the 
first ball striking the wall on the left and 
bouncing back into the |service court so 
your opponent can play it. Play the ball on 
the bounce or on the fly, changing sides after 
each serve. If you're practicing alone, let 
your conscience be your guide in scoring. 


BASKETBALL. This game is particularly fun 
for children. Circle an old wood or metal 
barrel hoop with some nefting- Fasten the 
hoop to a backstop board measuring 2’ by 3 
and nail the board at a convenient height 
above the garage door. All your children 
need now is a ball to be all set for an after- 
noon of sport, exercise, and fun 


Cord games played with giant cards will 
good crop of laughs at parties, 
f you put on exhibition games 


raise oa 
especially 


— 
JUMBO RUMMY. Parties are much 
when you can provide some laugh-provok- 
ing games. How about gin rummy or even 
solitaire? In themselves they are not hu- 
morous, but they become real merrymakers 
if you hand out oversize cards measuring 
8',” by 11” or more. Suggest that two of 
your guests play an exhibition game; then 
bring out the cards as a laugh surprise. 
Large cards may be purchased, but you can 
easily mark cardboard of the desired size. 


more fun 


GIANT CHECKERS. A large square of black- 
and-white checked linoleum will serve as a 
board, and large checkers can be easily 
whittled out of wood, or grocery-container 
lids may be painted. You can have a chess 
game for the more intellectual of your 
friends. Cut the chessmen from heavy card- 
board and mount them on wooden blocks. 





Dolly Helps in Transporting 
Boats from Beach to Water 


A DOLLY built as shown in the drawing at 
the right is an invaluable aid in transport- 
ing small craft down the beach and into the 
water. The wide roller that carries the load 
is especially designed not to sink into the 
sand as ordinary wheels would. 

Any 2” thick scrap lumber will do for the 
frame, the two ends of which are shaped to 
conform to the bottom of the boat. Notches 
receive the keel. The four surfaces on which 
the boat rests are padded with carpeting or 
burlap to prevent damage to the hull. 

The roller is built of 1” by 114” slats 
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nailed about 42” apart to ends built up of 
two 12” disks each. Place these so that the 
grain of one is at right angles to that of 
the other. A piece of 12” pipe pinned to the 
ends turns in pipe bushings set into wooden 
bearing supports. These latter are bolted to 
the frame after the axle has been inserted in 
the bearings.—H. S. 


Keeping Canvas Taut When Replacing Decks 

IN REPLACING canvas decks, remove the 
cockpit coaming, coat the deck with white- 
lead paint, and while the paint is still wet 


AN EXTRA margin of buoyancy can be given 
a boat by fastening empty l1-gal. tin cans be- 
neath all the seats. The tall rectangular ones 
oil is sold in are best for the purpose. Dip the 
cans into melted paraffin or paint them to pre- 
vent rusting. Make certain that all the covers 
are screwed on tightly. 

Fasten each can under a seat board with 
two straps of thin band or hoop iron. Be sure 
that the straps are so bent that the cans will 
not rattle around loosely. In small boats, it 
may be sufficient to affix cans under the center 
seat only.—J. A. EMMETT. 


lay on the canvas. Draw it as taut as 
possible and carefully tack it along the gun- 
wale. Next, place sandbags as shown in the 
drawing over the cockpit opening to stretch 
the canvas even further. This is an easy 
way to assure tight-fitting canvas decks. 
After the canvas has been thoroughly 
stretched, apply two extra coats of paint. 
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By ARTHUR C. MILLER 


OU probably have discovered that 
prune juice has vitamins. But did you 


know that the bottle itself has glam- 
our? Glance at the photo above if you don't 
believe it—then go ahead and make this 
charming lamp yourself. * 

Ordinary flat paint is used in applying the 
design, which can be of any color and style 
desired. Paint only one side of the bottle, 
however, since paint on the back will show 
through the glass. 

Let the paint dry for two or three days 
before attaching the socket and light cord. 
The original jar cap forms a base for the 
socket. Two '.” holes are drilled in this 
cap, one in the center for the socket, the 
other slightly to one side for the cord. Slip 


A PRUNE-JUICE BOTTLE 
IS EASILY TRANSFORMED 
INTO THIS ATTRACTIVE 


Glass 
Cable Lamp 


= 


\ 
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ey SHORT 
~c /” NIPPLE FOR 
# 8 SHADE 


LOCK (Use \'g STEM 
NUTS FOR 10” SHADE) 
t_ COVER 


aan) 
GLASS 
, JAR 


DETAIL OF ~~ ~~ 
SOCKET ASSEMBLY 











a plastic or rubber grommet into the latter 
hole to prevent the cord from fraying 
against the sharp edge of the metal. 
Choose a white electric cord about 8 in 
length or longer, according io your needs. 
Enamel the metal cap apple green to blend 
with the color of the bottle. A white silk 
shade 8” in diameter was chosen for the 
lamp shown, but the size of the shade should 
be determined by the use to which the lamp 
is to be put. If a larger shade is desired, 
the socket must be raised by means of a 
stem attached to the base. This stem may 
be a 4%” pipe nipple about 2” long. 

A pair of these lamps placed on end tables 
on each side of a divan will serve ideally for 
reading. It is advisable to use 10” shades. 








Gumdrops and a Peppermint Stick Form This Amusing Cannon Favor 


THIS realistic candy cannon 
makes a novel party favor. 
Two large gumdrops serve 
as wheels, a long slender 
gumdrop forms the axle, and 
two baby gumdrops are the 
wheel caps. A toothpick holds 
everything together. The 
body of the cannon, a long 
candy stick, is held in place 
with a ribbon.—B. N. 
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Decorations are jigsawed, rounded off at 
the edges, and glued to the sidepieces 


Two C-clamps and a wooden jig provide 
pressure for gluing the ends and floor 


Used on the top of a writing table, the bookstand makes a 
handsome, useful piece for holding books, pens, and paper 


TABLE-TOP BOOKSHELF HAS HANDY DRAWERS 


By Charles and Bertram Brownold 


HIS decorative bookshelf with two small 

drawers is particularly useful on a flat- 
top writing table. It should be made of a 
wood harmonizing with that of the table 
and given an appropriate finish. 

The base is jigsawed from half-round 
molding that has been ripped on both sides. 
Screw a temporary holding block to one side 
of the moldings to facilitate handling them 
on the jig saw. After the curves are cut, 
miter the ends. Fasten the three pieces to 
a 14” board with screws driven at an angle 
through the edges of the board into the 
moldings. 

Cut the sidepieces to shape after you have 
dadoed them to take the back and the floor. 


5 ot be 


2 
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1% HALF-ROUND TEMPORARY 
MOLDING % HOLDING STRIP 
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Jigsaw the decorations from ',” stock, 
round all edges off neatly, and glue the 
pieces to the sides. When gluing the floor 
and back into the dado grooves, small 
C-clamps used in conjunction with a wooden 
jig will provide the necessary pressure if 
a vise or clamp large enough to take the 
whole piece is not available. 

Secure the base to the upper part by 
means of screws through the molding into 
the sides and back. The fronts and backs 
of the drawers are rabbeted to take the 
sides. A center piece 42” by 11'2” by 6%” 
separates the two drawers. 
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Ingenious 


DEVICE THAT CAN BE 


NEW accessory, which the 
A craftsman can make at 
home for his local Red Cross 
chapter, folds surgical dressings 
three to five times faster than by 
hand. Invented by Philip W. 
Burnham, an engineer with E. I. 
du Pont de Nemours and Com- 
pany, it is already in use by the 
Delaware chapter for folding 
dressings. All the rights, plans, 
and specifications have been 
turned over to the American Red 
Cross. In Delaware alone the 
folder will, it is said, increase 
production by 150,000 worker- 
hours. 

The device consists of a com- 
position-board base with six 
hinged flaps that are folded over 
with the gauze in the order in 
which they are numbered in the 
drawing, thus creasing the ma- 
terial precisely to measurement. 
After each operation, the flap is 
returned to its original position. 
The accompanying photographs 
show the steps taken by a worker 
as she folds a dressing. Gauze 
must be cut to Army and Navy 
specifications so that with ac- 
curate folding the completed 
dressings can be packed to exact 
requirements. The folder is so 
easy to operate, however, that 





1 The narrow flap, No. |, is folded over 
first of all. The corner of the gauze is 
mitered to conform to specifications 


Flap No. 2 is turned over on its hinge 
for a second correct fold in the series 


Under the left hand of the worker is a 
finished third fold, while step No. 4, 
the next sequence, is being completed. 
The mitered corners may be seen her» 


With the folding over of flap No. 5, 
work on the dressing is nearing the end 


lt is finished with the sixth fold, which 
brings the dressing to regulation size 
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Red Cross Dressing Folder 


MADE BY HOME CRAFTSMAN SPEEDS OUTPUT OF SURGICAL AIDS 


even children have no difficulty using it. 
Although construction of the folder is 
equally simple, all parts must be accurate 
to within 1/16”. Materials needed are '%” 
composition board, adhesive tape having a 
tough, washable coating, and a few staples. 
The board should be the impregnated or 
tempered variety that will not shed particles 
that might become enmeshed in the dress- 
ings. The only tools necessary are an ordi- 
nary office stapler, shears or a paper cutter, 
a hammer, a sharp knife, and a chisel. 
Staple the strips to the baseboard, using 


“UNDER TAPE 


the flaps as spacing guides together with 
strips of thin cardboard temporarily in- 
serted to provide clearance. Then butt the 
flaps against the hinge strips and tape them 
securely in place, leaving the clearance at 
the other end. 

Dimensions given in the drawing are for 
a folder that will make standard 4” by 4” 
surgical dressings. Similar folders have 
been designed for making standard 2” by 2” 
and 412” by 8” dressings. Construction 
plans for them may be obtained from the 
Red Cross. 


5g" 16" strip 


12"* 16" BASE 





Locked corner joints may 
be made on a circular 
saw if one is available 


Right, cutting a finger 
hold in one side. Grind 
the edge of on ordinary 
chisel round for this job 


How to Build 
eq, OUr-Own Beekeeping 


HIS year more people than usual 
y= want to keep honey bees to 

supplement rationed sugar sup- 
plies and stocks of preserves. Those 
who wish also to build their own bee- 
hives can readily make them out of 
white pine as shown in the drawings 
on this page. 

Lock corner joints are desirable, but 
if power tools are not available, nailed 
butt joints will do. Finger holds by 
which these units can be lifted are 
made with an ordinary chisel, the edge 
of which has been ground to a curve. 

The bottom board protrudes at the 
front to form a landing place for the 








———— 
17" 
19° 











{ et 
GROOVE 7 eile 
OF FOUNDATION FRAME 
yigEW FROM BELOW) 





_ BAR Ya" 


x 19" 
=~ 
ai. 





2 
Bor “5 
Tom 
Bar x. 
R x iq", 1734s 














FOUNDATION FRAME 


HW 340 





Material from an apple box is just right for the inner 
cover, which is shown being assembled in the photo above 


How the bottom board is assembled. Make this 
longer than the hive so as to provide a landing 
place for the bees. Rabbeting of the strips is 
not necessary if power tools are not available 


Equipment 


bees. An entrance stick is used in cold 
weather to reduce the opening to the hive. The inner lining is placed inside the cover. This 
The double lid, consisting of an inner and provides adequate protection against summer heat 
an outer cover, affords maximum protection 
against summer heat. Apple-box stock is tust 
the right thickness for the inside cover, and 
ordinary lightweight asphalt roofing makes 
a good outside sheathing. It should be 
quite warm when it is bent over the edges, 
so that it will not crack. 
Hives and supers should be painted on the 
outside only. Give them two or three coats 
of white outdoor paint before installing your 
bee colony. If ready-made frames are not 
available, you can make them as shown in As a further protection, a layer of asphalt roof- 
the drawing..BENJAMIN NIELSEN. ing is tacked securely over the assembled cover 





WIRING CONVENIENCE OUTLETS [ELECTRICITY] 


In conformity with the recommendations of the National Electrical Code 
(1940 edition), convenience outlets which supply current in a kitchen, laundry, 
pantry, dining room, or breakfast room for other purposes than lighting should 
be wired on separate circuits and with wire not smaller than No. 12. This 
allows for the use of flatirons, refrigerators, waffle irons, washing machines, 
and other accessories that draw considerable current. 


One outlet is suggested for every 20 linear feet, or fraction thereof, in the 
totai distance around the room. As far as possible, the outlets should be spaced 
equal distances apart. Nonmetallic overhead receptacles should be installed in 
laundries and similar damp locations. These requirements are obviously in- 
tended to’eliminate the dangers arising from the use of flexible-cord wiring in 
homes, and from overloading of branch circuits. 


POPULAR SCIENCE MONTHLY SHOP DATA 
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‘7! TWO-EVENING 


THREE USEFUL ITEMS FROM BITS 


HOURGLASS WITH PLASTIC FRAME. 

This piece, having a scale graduated be- 

tween one and 15 minutes, will be useful 

in the kitchen as well as in the darkroom. 
4 hours. A 15-minute sand glass can be purchased 
at an optical store. Small pieces of scrap plastic 
are used for the disks, feet, and posts. Scribe the 
circles with dividers and cut the disks full; then 
finish by sanding to the line. Drill holes part way 
through the centers and countersink them to re- 
ceive the ends of the hourglass. Spot three holes 
for the screws, as shown in the sketch. 

The six feet are turned in a lathe and can be cut 
from the same stock used for the posts. Drill \” 
holes through the feet and countersink one end to 
receive the round head of a brass machine screw. 
Round the edges of the countersunk ends. Now cut 
the three posts, being sure they are flat and true at 
both ends. Drill both ends to a depth of 7/16” 
with a No. 44 drill and thread with a 4-36 tap. 
When using the tap be careful to avoid binding by 
removing chips. This prevents stripping of the 
threads. When assembling, have the glass slightly 
loose to avoid breakage. Mark a scale on one post 

nS in time intervals to suit. Drill small holes at the 
marks and rub black paint into them for ease in 


\ i tn : Pw tees = 
@* a ee poy"? reading. 


‘\ Sak BACHELOR'S CATCHALL. A wife, too, 
. ws will appreciate this transparent case of 

clear plastic and walnut for keeping her 
spouse's cuff links, shirt studs, tie clasps, 

4 hours. and collar buttons all safely in one place. 
Before turning the walnut base, cut a %” deep 














slot in the stock for the partition. Trim the stock 
on the band saw and mount it on a screw center 
after inserting a tight spline in the groove to pre- 
vent the shoulders from breaking. Turn it to the 











dimensions shown on the drawing; then finish it 
with two coats of white shellac and wax. Fit the 
round plastic wall, which is cut from tubular stock, 
to the base and cement in place. 

Use a screw center when turning the walnut 
cover, first cutting the inside ring to fit the plastic 
wall, then reversing and cutting the rounded rim 
and the inside rabbet for the plastic top to fit in. 
In turning the knob, follow the dimensions on the 
drawing and finish the piece in the lathe. Center 
an undersized hole in the bottom of the knob for 
the screw. Finish both pieces with white shellac 
and wax. 

The plastic portion of the top is cut slightly over- 
size from flat stock and trial-fitted to a tight fit in 
the rabbet of the wooden rim with the aid of fine 
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sandpaper on a disk sander. Drill a hole in the 
center for the screw that fastens it to the knob. 


aa nm 
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PROJECTS 


OF PLASTIC AND WOOD 


~ some server, suitable for 
me holding tasty snacks and 

“BR” canapés, is made of ma- 
5 hours. hogany except for the par- 
titions, which are of contrasting walnut. 
Before turning the top tray, cut the 
grooves for the single partition in the 
stock and fill the slots with tight-fitting 
splines. Bandsaw into shape and turn 
on a faceplate, rounding the rim as 
shown. Before removing the piece from 
the lathe, drill a '2” hole for the dowel 
in the end of the post. Finish on the 
lathe with two coats of clear lacquer. 
Repeat the procedure for the bottom 
tray, cutting an extra groove for the 
second partition. 

Roughly shape the knob on the band 
saw; then mount it in a chuck and turn 
the shank and lower half of the ball. 
Drill the hole for the post joint and 
insert a snug-fitting dowel to hold the 
wood in the chuck while the other half 
of the ball is being turned. Finish this 
also with two coats of lacquer. In cut- 
ting slots for partitions in the post and 
the ball, use the jig illustrated for 
steadying against the saw fence. 

Partitions, shaped on the band saw 
and sanded to the contours of the rims, 
are fitted into the saw cuts. Glue all 
parts. Use four brads at the bottom. 


6 west TIDBIT TRAY. This hand- 
: A 
Pi 


ALL PROJECTS 
DESIGNED BY ERNEST R. DEWALT 
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Corner Joints Are Speedily 


By EDWIN M. LOVE 


NYONE owning a circular saw is 
equipped to make reinforced corner 
joints that would be extremely difficult to 
execute by hand. Splined miters across the 
face of stock, much used for frames, are 
easy to make on such a machine. Similar 
miters in the edges of material 
to be used for box sides are also 
quickly cut. The more elaborate 
mitered rabbets and lock joints 
are not much more difficult. 

There are certain hazards 
normally present in grooving the 
end of a piece of wood, because 
it must be slid against the rip- 
ping fence in an awkward verti- 
cal position, and may catch in 
the saw opening of the inset. 
Consequently a jig should be 
built to hold stock firmly up- 
right while end cuts are being 
made. 

What type of jig is used? An 
end-sawing jig for the home 
shop that can be adapted to a 
variety of work and will prove 
a useful, permanent accessory 
for the circular saw is shown in 
the drawings and in the photo- 
graphs on this page. Built of 
scrap wood, such a jig has three 
simple parts: a wooden auxiliary 
fence to be screwed fast to the 
ripping fence, an inverted U-sec- 
tion built to slide without play 
on the auxiliary fence, and two 
45-deg. wooden guides fastened 
to the face of the sliding section. 
Dimensions may vary from those 
shown in the drawing so long 
as the section clears lock nuts 
or other obstructions on the rip- 
ping fence and holds the work 
securely. When assembling a 
jig, insert a piece of heavy paper 
between the back guide and the 
spacer to provide sliding clear- 
ance on the auxiliary fence. 

How is the jig used? To 
groove a face-mitered piece for 
a spline, mount a dado head of 
the required width on the saw 
arbor and adjust for the depth 
of the cut. Place the jig on the 
auxiliary fence and lock the 
latter with the face of the jig 
at the proper distance from the 
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saw. Screw one 45-deg. guide in place and 
clamp the stock to the jig against this 
guide. Cut the groove in the miter by push- 
ing the jig along the fence. When one end 
of each piece has been grooved, remove the 
guide and attach the other one. This will 
insure flush fitting of the joints because all 
face sides can be kept against the jig. If a 


A jig is used in grooving a face miter joint for a slip tongue, 
as above. Edge miters are grooved for splines either with the 
same jig (below) or with the miter gauge as shown in a drawing 





GROOVING EDGE FOR 
MITER LOCK JOINT 





Made on the Circular Saw 


molding is to be splined, regard the flat back 
of the molding as the face side. 

Should the rip fence on your circular saw 
allow the auxiliary fence to be transferred 
to the other side, all the grooves can be cut 
with the pieces inclined forward. This also 
facilitates the making of a blind groove in 
which the spline is hidden from the outer 


GROOVING MITER 


WORKING ENDS ACROSS WIDTH 


edge. In a face-mitered joint, a spline with 
grain running crosswise projects at both 
ends and is trimmed flush after assembly. 
In a hidden-spline joint, the outer end is 
rounded to fit the arc of the saw cut. 

How is a mitered rabbet joint cut? Tilt 
the arbor or table of the machine at 45 deg. 
If the under corner of the insert opening 

rubs, file it clear or make a wooden 
insert. Set the face of the jig lightly 
touching the dado head, adjust the 
saw for depth, and screw on a guide 
in a vertical position. Clamp a piece 
of waste to the jig and make trial 
cuts until a sharp, 45-deg. lip is left 
on the face side; then proceed with 
the ends to be joined. Finally, level 
the table and rabbet the ends by 


After the miter for a mitered rabbet joint 
has been cut on a tilted saw table, the 
rabbet can be cut with the miter gauge 
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using a miter gauge in the usual 
manner. 

Can mitered lock joints be 
cut? Yes. On 4%” stock usea ', 
wide dado head, making miter 
cuts as for a miter rabbet joint. 
Then level the table and, sup- 
porting the material in a ver- 
tical position, cut a groove %| 
deep in one end ',” from the 
face. Use the miter gauge to 
cut the square-end tenon to 
length and also to cut a mat 
ing miter, groove, and tenon in 
the joining piece. The cross- 
grained edges of the joint can be 
strengthened against splitting 
off in assembly by reducing the 
thickness of the tenons. A 3/16” 
groove can be cut with two 
passes of a %” outer dado 
blade. A tenon \” thick will 
fit a one-pass groove. Lock 


To groove a corner for a reinforcing spline, use two 45-deg. 


oints mitered longitudinally use . c 
| eggeckee anggmtatyg ing Poy guides on the jig, Clamp and saw both frame members together 


the same cuts, but the work is 
slid lengthwise along the rip- 
ping fence 

How are splined miter joints cut? Such 
joints are made in the ends of boards with 
the table or saw arbor tilted 45 deg. for mi- 
tering the ends. The fence is then used as a 
length stop in connection with the miter 
gauge while the groove is cut_at right angles 
to the face of a miter. A still better method 
is to use a board screwed to the gauge head 
and fitted with points to prevent creeping, 
as shown in the drawing. This accessory is 
also useful when cutting cross grooves for 
lock miter joints. A notched stop block bears 


against the rabbet shoulder so as to avoid 
damaging the sharp edge of the miter. 

When grooves for a spline are cut in mi- 
ters along the long edge of two boards, tilt 
the table or arbor 45 deg., mount a dado 
head, adjust the fence, and slide each mi- 
tered edge against the fence while cutting 
its groove. For thin stock, use an ordinary 
saw blade, shaving a hardwood spline to fit. 
Aside from affording more gluing surface, 
splined miter joints help in clamping be- 
cause there is no slipping of the ends past 
each other when pressure is applied. 





FREEING BINDING DOORS 


IN OBSTINATE cases that other means have 
CARDBOARD . . . . 
= failed to remedy, remove the hinge pins and lift 





the door down. Unscrew the hinge leaves from 
the jamb. Chisel a thin shaving from the bottom 
of each gain. 
replace the door in its opening. If the lock edge 
still binds, loosen the door hinge leaves and slip 
thin cardboard strips behind the outer edges as 
at A. Tighten the screw; again. 

If the door is hinge-bound after this, slip the 
cardboard under the hinge leaves from the joint 
side as at B. Should it prove absolutely necessary 
to remove some wood, plane the binding edge to 
give not more than 1/16” clearance. 


POPULAR SCIENCE MONTHLY SHOP DATA 


[SHIPSHAPE HOME] 


Screw the leaves back in place and 








HW 346 





Attractive Glove Box Built with Splined Corner Joints 





START this box by cut- 
ting a strip 3’ long for the 
sides and ends. Rabbet its 
long edges to receive the 
top and bottom pieces, 
which may be cut from 
either plywood or solid 
stock. Saw the sides and 
ends roughly to length by 
mitering one end of each; 
then bring them to exact 
dimensions by mitering the 
other ends. Bevel the edges 
of the top slightly so as 
to secure a wedging action. 
Now cut the grooves for 
the splines and make the 
splines, following the di- 





























rections given in the pre- 
ceding article. Cover all 
joints with a thin coat of 
glue, allow it to dry for a few minutes, and 
assemble the box. Clamp it together, forc- 
ing in the top and bottom pieces; then 
true it up. Wipe off surplus glue with a 
damp cloth. 

Score the surface lines on the circular 
saw, having the table tilted at an angle of 


Shallow saw cuts make the surface lines on the sides, ends, and top 


45 deg. Round and smooth all corners and 
edges by hand. Cut the box into two 
pieces at the point indicated in the drawing. 
It can then be given a natural finish or a 
coat of enamel. Line the interior with 
leather or velvet to add a neat and pro- 
fessional touch.—E,. M. L. 


Hinge Used on Handle to Grip Blade of Tiny Keyhole Saw 


A DIMINUTIVE keyhole saw for use in 
model-making and other delicate tasks can 
be made from workshop odds and ends. The 
handle is shaped from %” plywood, and a 
rectangular section is rabbeted to receive 
one leaf of a '»” by 1” brass hinge. Two 


I wana 


% PLYWOOD 





3/16” holes are drilled in the recessed area 
to match those in the hinge. Then a section 
of a coping-saw blade is laid in the hinge and 
both leaves are bolted to the handle with 
machine screws so as to clamp the blade 
securely. If a hole about 3/16” in diameter 
is drilled in the opposite 
end, a handy receptacle will 
be formed in which addi- 
tional blades can be kept at 
hand.—A. ALBANESE. 


Serves as Cutter in Simple Hand Molder 


THE home craftsman who has no power 
shaper may still make moldings by using an 
old hack-saw blade for the job. Grind the 
blade to the desired shape and carefully 
sharpen the edges. In a stepped handle bore 
a set of holes and saw across them to pro- 
vide a slot for holding the blade. Insert the 
shaped cutter and tighten it in place with 
small bolts and nuts. By using the inside 
shoulder of the handle as a guide, the cutter 
can be drawn across the surface of the mold- 
ing for forming the corresponding contours. 
A number of cutters of different shapes can 
be ground as need arises, and as many 
may be inserted in the holder at a time as 
are required.—R. E. DAVIS. 
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UALITY of finish is the reward of 
painstaking effort, probably no 
more so on any job tackled by the 
home craftsman than that of paint- 

ing or staining unfinished furniture. Yet 
there is no mystery attached to getting re- 
sults worthy of a professional cabinetmaker, 
and even the rankest amateur need not hesi- 
tate to take advantage of the wide selection 
of unfinished pieces being offered—provided 
he is willing to give his work the time and 
care it requires. 

Finishing unpainted pieces is not an easy 
job in the sense that it can be done quickly 
or haphazardly, but it does not demand diffi- 
cult techniques. Following a few simple, 
fundamental rules is all that is necessary. 
And it means creating a piece you will like 
to have in your home instead of doing just 
a so-so job. 

First, decide on the color and kind of 
finish you want. The former should har- 
monize with the existing decorative scheme 
of the room; the latter should be suitable 
for the type of piece—a living-room book- 
case and a lawn chair call for different 
treatments. There is also the matter of 
wearing quality. A much-used piece, for 
example, needs a hard, impervious finish 
such as enamel or varnish. 

Be sure to buy furniture made of a wood 
suitable for the finish you have chosen. If 


this is to be mahogany, walnut, oak, or a 


similar finish through which the grain 
shows, select a piece made of a wood that 
has an open and pleasing grain. If the finish 
is to be paint or enamel, the kind of wood 
makes little difference. For the newer soft 
finishes sometimes called blond, platinum, 
or driftwood, the smooth, soft texture of 
Western pine is desirable. 

It is important to use the exact kind of 
painting materials needed if the finish is to 
turn out exactly as desired. There is no such 


Four grades of sandpaper on a piece of wood. Left to right, 
they are Nos. 4, 2, 0, and 0000, No. 4 being the coarsest 
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thing as an “all-purpose"’ paint. Manufac- 
turers make complete lines of paints, en- 
amels, varnishes, dyes, and stains, and each 
maker's printed directions for his product 
should be strictly followed. 

Don't mix old and new paints, nor paints 
of one manufacturer with paints of another, 
because the ingredients may be chemically 
unsuited. The make-up of finishing mate- 
rials is changing because of new discoveries 
and shortages of such items as tung oil from 
China and lac from India. This doesn't 
mean that excellent finishes cannot now be 
had, but it does mean that there is grave 
danger in mixing old and new materials. 


Unpainted pieces seldom come sanded 
well at joints and the ends of rungs 





Oak and other dyes are followed by 
a clear finish, rubbed with pumice 
and oil, and then waxed to a sheen 


For furniture, use a soft var- 
nish or enamel brush. To some 
extent these are also being 
made with substitutes. New 
Chinese hog bristles are scarce, 
yet fair brushes are available 
made partly of Chinese bris- 
tles, and others contain horse- 
hair and Mexican istle, a vege- 
table fiber. A medium-quality 
brush will do a good job, but 
it will not last a long time. A 
cheap brush is a hazard at any 
time. Removing trailing hairs 
from a shedding brush can 
completely ruin a coat of 
quick-drying finish. Brushes 
should be preserved by thor- 
ougk cleaning after use. They 
may be washed with warm wa- 
ter and soap, or a commercial 
brush cleaner may be used. 

Never stand a brush on its 
bristles when putting it away. 

The proper conditioning of a 
piece to be finished is easily 
half the work of doing a good 
job. Any finish is only as good 
as the surface to which it is applied. Bare 
wood absorbs moisture, dirt, oil, and grease, 
and all these must be removed. The piece 
must be thoroughly dry all the way through. 
Moisture must not be painted in. 

When clean and dry, the surface should 
be sanded to a pleasing smoothness with 
sandpaper wrapped around a block of wood 
having rounded edges. The final sanding 
should be done with the finest grit avail- 
able, and if the sandpaper has been used be- 
fore, so much the better. Keep your fingers 


A few light strokes of coarse and then 
fine sandpaper remove the rough edges 


off the surface so oil from the skin will not 
get into the pores of the wood. After sand- 
ing, dust the piece thoroughly with a clean 
brush or cloth. 

Dust and dampness in the air are a haz- 
ard. Ventilate the room and put papers on 
the floor as a precaution against both rais- 
ing dust and spilling paint. The time a 
coat of paint takes to dry varies with the 
weather, the type of paint, and even the 
ingredients in paints of the same type. As 
a general rule—and it is a safe one—double 


Smooth finishes depend upon smooth sanding. Use sandpaper 
on a block of wood, with even strokes following the grain 





Le. 


it is a safe plan to try colors on bare wood before 
they are applied to the piece to be finished. This 
allows changes if the shade is not just that desired 


In general, the best method of painting stools, chairs, 
tables, and the like is to start with the piece turned 
upside down; then right it to finish the top surfaces 


the time the directions give! Each coat must 
be dry all the way through, not just dry to 
the touch. Most first coats, and some inter- 
mediate coats, need sanding, so be sure each 
is thoroughly dry. 

For pieces upon which brilliant, colorful 
coats are desired, such as outdoor furniture 
or small interior articles, there are quick- 
drying enamels that give, satisfactory re- 
sults in one or two coats. The larger indoor 
pieces, however, usually call for softer fin- 
ishes that more or less show the grain of the 
wood. The general method of using these 
soft finishes is to treat the bare wood with 
a coat of white lead tinted with the color 
and rub it off before it dries; then follow 
with a coat of clear enamel and later with 
one or two coats of wax or varnish. 

Enamels and paints are similar except for 
the final coat or two. An undercoat of flat 
or primer paint should precede the coats of 
enamel or paint. Enamel is flowed on with 
no more than one or two strokes of the 
brush. Paint, on the other hand, takes sev- 
eral strokes to spread properly. Enamels 
have hard surfaces and are best for pieces 
that get hard wear and washing. 

Varnish is a transparent finish and may 
be clear or a varnish-stain, that is, varnish 
with a stain mixed directly with it. It is 
similar to enamel in that the latter is like an 
opaquely colored varnish, and, like enamel, 
varnish is applied with a soft brush and 
flowed on. Handsome finishes are obtained 
by rubbing between coats with fine wet-or- 
dry abrasive paper. Rubbing with rotten- 
stone and oil at the very end will impart 
a high polish. 

Oil stains have a wide appeal because 
both hard and soft woods take them and 
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finish beautifully. Stir the oil stain well 
before and during use. Apply a medium coat 
thinned with turpentine, and let dry. One 
coat is usually enough, and a second should 
be applied only if necessary to deepen the 
shade. If the first coat appears too dark 
as it goes on, it can be rubbed off with 
burlap, excelsior, or crumpled newspapers. 
Varnish is applied as a finishing coat, or 
the piece can be waxed. A wood filler of 


DO'S AND DONT'S FOR BETTER FINISHING 
* 


DO select the kind of wood for the kind of finish 
wanted. 


DO prepare the surface of the piece thoroughly. 

DO follow painting directions on the container 
through the entire procedure. 

DO use paint made for the particular results desired. 


DO sand between coats for a professionally smooth 
surface. 


DO clean, wash, and store brushes properly for 
future use. 
* 


DON'T peint damp wooed or paint in a damp at- 
mosphere. 

DON'T use the wrong kind of brush for the job. 

DON'T buy cheap point and expect good results. 

DON'T paint over a coat that hasn't dried through 
thoroughly. 

DON'T paint ir a dusty atmosphere. 











Hold the paintbrush lightly but firmly with the handle extending between the thumb and forefinger; 
then, regardless of the direction of the stroke, the brush will 


the proper shade is used before this final 
varnishing or waxing if the grain of the 
wood is extremely open. 

Dye coats offer a wide choice of finishes 
ranging all the way from platinum through 
sandalwood to walnut and mahogany. Both 
close-grained and open-grained woods are 
suitable for dye finishes. First, apply a dye 
coat sparingly with a brush and let it dry 
24 hours. Then apply a clear finish made 
by the same dye manufacturer and, after 
another 24 hours of drying, sand lightly. 
Finish with another coat of clear, and buff 
with wax after it is dry. Varnish or clear 
shellac may be used for this third coat. 





always be under complete control 


Antiquing furniture surfaces of light color 
takes off the effect of newness, yet at the 
same time preserves the protective coating. 
The process is simple. Squeeze a little oil 
color, preferably burnt umber, raw sienna, 
or Vandyke brown, in a cup and thin it with 

; turpentine and 1% linseed oil. Rub this 
mixture on the piece and off again, using a 
wad of cheesecloth. Leave darkened places 
in the corners and little or no color on the 
flat surfaces. 

A pumpkin-brown finish is obtained by 
rubbing on and off a coat of boiled linseed 
oil colored with burnt sienna and a bit of 
ultramarine blue. After drying, sand light- 
ly, apply a clear coat, and follow with wax. 
These colors are transparent pigments and 
allow the wood to show through. 

Driftwood-finished effects are made by 
first applying a thin base coat of dye of this 
particular color. Use a fine brush. Follow 
this with a thin coat of clear finish and sand 
it lightly when dry. A second coat of clear 
finish completes the job. 

Light walnut can be put on fine-grain 
woods by mixing burnt umber, lampblack, 
and rose lake, which has a slightly reddish 
cast, or rose pink, which is a little browner, 
in boiled linseed oil thinned with a little 
turpentine. Try the mixture on a piece of 
wood first to make sure the color is right. 
After drying, finish with a clear coat and 
wax. 

Blond finishes are obtained with 2 white 
undercoater paint tinted with raw sienna 
and raw umber and thinned with turpentine 
and boiled linseed oil. Rub this across the 
grain and let it set until it gets sticky; then 
rub it off. When the surface is thoroughly 
dry, apply a coat of clear finish, white 
shellac, or varnish, and then wax, 


This cream corner cupboard is a trifle lighter 
than the wall. Its blue interior was softened by 
rubbing with thinned white and a trace of pumice 
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SECTIONS OF GARDEN HOSE 




















Perhaps the extra strain from trying to keep your Victory 
garden well watered this summer has put your old hose on 
the scrap pile. Before turning it over to the salvage 
collector, you might cut off three or four 3" sections. 
These will make handy holders for brooms, mops, and the 
like in your hall closet. Split them lengthwise and nail 
to the closet wall. Just a moderate downward pressure on 
the handles is sufficient to make the holders grip firmly 


SANDPAPER 




















Crepe-paper rolls that are to be cut into 
strips often are too bulky to be easily 
cut with scissors. A bread knife with 
@ serrated cutting edge will do the job 
more quickly and leave as neat an edge 





CLEAR 
SYNTHETIC- 
RESIN SEALER 


— 


Wire clotheslines can be protected against 
rust with a sealer such as is used for new 
woodwork. Remove any excess before it hard- 
ens, leaving a thin film. This will also 
make lines easier to clean and keep clean 














The rough bottom of a vase can be Dress up a drab-looking flowerpot To remove the lid from a jelly 
smoothed by rubbing it over fine by covering it with a lamp shade. glass without damaging the top, 
sandpaper. In severe cases, wet Shades that fit are easily found, place half a spring pe ot 8 
the bottom with turpentine first since they are made in many sizes between it and the can opener 
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Mucilage kept in a small oil can 
will spread more evenly and more 
neatly on the backs of clippings 
you are pasting in your scrapbook. 
Apply along the four edges only 


Mice or rats who eat the bait left 
for them in the trap, and then go 
off instead of being caught, will 
back themselves into trouble if 
you set three traps in this manner 


When swinging drawer handles mar 
furniture, pad the underside with 
the adhesive moleskin that is sold 
for padding shoes. Use it also on 
lamp bases to prevent scratching 








NAIL TO 
WALL 


Here's how to keep the kinks out of your 
gorden hose so that it won't wind up as 
rubber salvage. Simply nail an old water 
pail to the side of the house or garage and 
wrap the hose around the pail as shown 








WAXED PAPER EXTRA SHELF 
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ADHESIVE TAPE cL 





? 
BRACKETS 

















You can make an extra closet shelf by using a piece of 
board long enough to stretch between the existing shelf 
and a cleat on the opposite wall. Two Z-shaped strap-iron 
brackets fastened to the board rest atop the old shelf 


Adhesive tape can be used for durable 
typed labels if it is stuck on wax paper be- 
fore insertion in the machine. It readily 
sticks to other surfaces after it is pulled off 
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This useful cup center punch Chuck a piece of steel, center- Reverse the piece, counterbore 
saves time in the small shop drill, and turn to dimensions for stock size, and knurl grip 





A CUP CENTER PUNCH, shown in the photo at left above, 
is a timesaver in locating center holes, especially in the small 

HARDENED , . . 
CENTER PUNCH shop with a quantity of round bar stock to center. It differs 
WITH 60 POINT from the bell-type center punch in that it is made for one size 
. stock only and, when it is slipped over the end of the work, is 
held rigidly in line with the bar. When the punch is tapped with 
a hammer, the center is located quickly and accurately. 

In making up the body of the punch, a piece of steel is 
chucked, centerdrilled for tailstock support, turned to the 
dimensions given on the drawing, knurled for a good finger 
grip, and cut off. With the piece reversed in the chuck, the 
center-punch hole is drilled and the end counterbored to fit 
the stock. A hole is drilled and tapped in the body for a set- 
screw, which projects into a flat filed on the punch and keeps 
it from falling out but allows it a limited movement. The punch 
is turned to a blunt point at one end and slightly beveled at 
the other. It is then hardened, tempered, and ground to a 
60-deg. point.—C. W. WooDsoNn 

















LARGE WOODEN PULLEYS for V-belts can be made of \” 

thick wood as shown in the drawing at the right. The pieces 

are cut to shape and fastened together with glue and corru- 

gated fasteners. A large square piece is then screwed to one 

side for additional strength and to prevent warping. The 

groove can be made quickly and smoothly on a shaper, or it 

may be cut with a chisel. When finished, the wooden pulley is 

attached to the side of the flywheel or crown pulley by means 

of U-bolts or heavy wire. SHAPER 
A single big pulley such as this will . CUTTER 

give the necessary speed reduction for 

operating a concrete mixer, corn shell- 

er, cream separator, fanning mill, or 

other such equipment from a ‘,4-hp. 

electric motor.—R., E 


ADJUSTABLE PINS in the edges of factory 
trucks at the General Electric plant in 
Schenectady, N. Y., replace blocks once used 
to keep such articles as studs, pipes, and 
boxes from sliding off. Six 4%” steel pins set 
in holes drilled in the platform of the truck, 
two on each side and two at the open end, 
can be adjusted with cotter pins from a 
position flush with the deck of the truck to 
one 3” above it. In the raised position, the 
pins not only keep the load on the platform 
but facilitate tying it with rope when this 
is necessary. 
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MACENNYUISUS 
FOR Wa WORK 


USING THE MODERN SHAPER 


How a Steel V-Block Is Machined on This Versatile Power Tool 


is a job that might well be done on 
a shaper, which is a small planing machine 
with a short, forward cutting stroke. The 
piece is fastened to a table that holds it sta- 
tionary as the tool takes its cut. This 
table can be adjusted to any convenient 
height, and it has a cross feed, operated 
both by hand and power, for use when a 
finished cut is to be wider than the tool. 
Depth of cut is regulated by vertical move- 
ment of the tool head. 

A crank mechanism changes circular mo- 
tion to reciprocating motion, and is so de- 
signed that the return stroke is faster than 
that for cutting, thus reducing the time on 
a job. The tool head has a clapper action 
on the return stroke, making withdrawal 
of feed between cuts unnecessary. 

Work may be clamped to the table, held in 
a vise, clamped to an angle plate, or held 
between index centers. Often the piece is 
rested on cast-iron or steel parallels. 


ACHINING a rectangular slot or a 
V-groove in a short piece of metal 


Tools, though smaller, have the same 
shapes and clearance angles as those for 
planers, and are described in any good ma- 
chinist’s handbook. They may be made to 
cut at an angle by swinging the post and 
head on a swivel and setting to a scale 
marked in degrees. Special tool holders are 
available for mounting interchangeable bits 
ground for other cutting operations. 

Be sure any tool is tight in the tool post 
and that the work is neither loose nor too 
high—otherwise you run a risk of damaging 
or wrecking the machine. Always wear 
goggles and keep your hands away from the 
work while the machine is in operation. 

One of the motion pictures produced by 
the U. S. Office of Education for training 
machine-tool operators, and distributed for 
the Government by Castle Films, deals with 
shaper operations for machining two rec- 
tangular slots and two V-slots in a piece 
of tool steel 67%,” long and 3” square. Op- 
erations from the film are shown in the 
photos on the following pages. 


HW 355 





Two rectangular slots and two V-grooves are to 
be cut in this block of tool steel. The ends 
are painted with Prussian blue, and the layout is 
made according to the plan as a guide for cutting 


When the vise has been tightened snugly, the 
block is driven down on the parallel with a 
soft hammer; then the vise is tightened further. 
lf a paper pulls out, the work must be reclamped 


5 After the tool is leveled on the block, the 
length of the ram stroke is set. For a block 
6%" long, an 8 allow I” at the 
end for tool clearance and downward feeding 


stroke will 


2 After the shaper is carefully brushed, papers 
are laid at each end of the parallel to serve 
as indicators that the work is down tight. If it 
is, the papers can't be pulled out after clamping 


4 To avoid clamping difficulty when the block 


is turned, the rectangular slots are machined 
first. A square-face tool is ground to the width 
the slots are to be and is clamped in the tool post 


4 On some shapers, the stroke is controlled by 
an adjustment screw, as in the photo at left. 
Others have a scale on the ram, as below. Both 
principles are the same. Readings are in inches 





Q 





Once the ram stroke is set, the speed of the 
ram and tool must be determined. Reference 
to a handbook shows tool steel can be cut at 11” 
per minute, so the gears are set for that speed 


At the end of each return stroke, the tool 
head is fed down by hand. This can be done 
by tapping the feed screw handle with the heel of 
the hand. Practice soon makes feeding uniform 


ll With the rectangular slots cut, the block is 
leveled and clamped for machining the large 
V-slot. 
the some ram stroke. 


Mark the vise and clamp the block under 
A diamond-face tool is used 


8 Now the cutting action begins. With the tool 
placed over the layout, it is fed down .002” 
on each stroke. A tool as wide as the slot is 
used, since extreme accuracy is not required here 


10 When the slot has been cut to the proper 
dé@pth, burrs are removed by filing. The 
work is then turned over, and the opposite side 
is machined by following just the same procedure 


1 Make .100” roughing cuts with the power 
cross feed set at .080” per stroke. This 
is reversed within safe margins. The tool 


feed 
CONTINUED] 


is fed down by hand between runs 





1 Neor the bottom of the V, the power drive 

is shut off, and cross-feeding is finished by 
hand. The rectangular slot is next cut in the 
bottom with a square tool ground to full width 


15 This preliminary finishing cut should leave 
010" for a final cut. The tool and head 
both remain in position, the vise is marked, and 
the work is turned for machining the second face 


17 Instead of the work being turned, the head 
could have been set at the opposite 45-deg. 


angle. A square shows both surfaces to be true 
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1 For finishing the sides, the tool head is 

set at 45 deg., and a roughing tool is set 
vertically in the tool post. Hand feeding will 
move the tool down the 45-deg. slope of the slot 


16 The final finishing tool has a long cutting 
edge that is set parallel to the machined 
surface and is fed by hand at ‘*” per stroke. 


One face is finished, and the work is again turned 


18 Following the machining of the small V and 
its 


rectangular slot in the same manner, 
all dimensions are checked against the blueprint 





SHOP DATA in the form of charts 
and tables can be kept handy by 
pasting it on large shipping tags. 
If the tags are then riveted loosely 
together, any one of the charts or 
tables can be fanned out for refer- 
ence. Machinists, toolmakers, and 
mechanics can prolong the life of 
their expensive handbooks by cut- 
ting tables and charts out of 
magazines and manufacturers’ 
catalogues and using them on the 


A MAGNIFYING GLASS 
cemented to a cardboard 
ring and mounted over the 
safety window of a bench 
grinder is a great help in 
grinding tool bits and oth- 
er precision work. The fo- 
cal length of the lens 
should be such that the 
work is in sharp focus 
as it is held at the nor- 
mal position against the 
wheel. For a typical bench 
grinder, a lens of about 
10” focal length will be 
Suitable, or a low-power 
reading glass can be press- 
ed into service.—W. B. 


SPLICED ROPE will serve 
in place of a long %” or 
44” V-belt. When cutting 
the rope, allow two to 
three feet for splicing. A 
transmission splice is pref- 
erable, but a long splice is 
also satisfactory if care- 
fully made. The _ splice 
should be pounded with a 
mallet and rolled on the 
floor under one’s foot in 
order to make it smooth 
and flexible. Coat the rope 
with belt dressing to make 
it wear longer and to pre- 
vent it from slipping. The 
motor should be hinged at 
one side so that only its 
weight tightens the belt. 


tags.— RONALD EYRICH. 





[KNOTS] 


THE LONG SPLICE 





Unlay the end of each rope about 15 
turns and place the ropes together 
alternating the strands from each 
end, as shown in Fig. 1. Start with 
any opposite pair, unlay one strand 
and replace it with the strand from 
the other part. Repeat this opera- 
tion with another pair of strands in 
the opposite direction, as shown in 
Fig. 2. Now tie each pair of oppos 
ing strands (Fig. 3) with an cver- 
hand knot like B and E, tuck each 
strand twice, then twice more 

Still another method of making a 
long splice is to halve each strand 
and tie it with an overhand knot 
before tucking. This method results 
in a smaller splice, but one with 
less strength. Roll and pound the 
splice well before cutting the 
strands off close to the rope 
Fig. 4 (Fig. 4). 
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ANY DAY IS A GOOD DAY FOR TAKING 


iclures in / Vatural Light 


warm the heart of any camera en- 
thusiast, but few of us realize that the sun 
can help us to produce just as excellent 
pictures even when it is hidden by clouds in 
the dullest kind of weather. Just so long as 
it gives enough light to register on your film, 
it will make a picture. What kind of picture 
you—-and especially on your 


e- good day of brilliant sunshine will 


depends on 
ingenuity. 
You have a choice of natural light as far 
as direction is concerned. If you decide that 
a certain building will photograph better 
with the sun shining on its western gable, 
you have but to wait until a certain time in 


the afternoon when that condition occurs. 
Most good pictures are planned, not made 
at a moment's notice. After you have chosen 
your subject, decide upon the quality of light 
you want when photographing it. 

As the direction of the sun changes from 
east to west, the quality of its light also 
changes. The low-angle light of early morn- 
ing and late afternoon is a form-revealing 
light that enables you to experiment with 
shadows and patterns to your heart's content. 
But remember that the light at sunrise and 
sunset is much redder than at other times of 
day, and that proper allowances must be 


SUNFLOWERS at 2 P. M. with the 
light angle high in relation to 
the petals. This reveals form. 
A gray day in a railroad yard 
produced the dramatic shot below 








BY 
KONRAD CRAMER 


made for this in calcu- 
lating exposures. 

For good results in 
photographing against 
the source of light, a 
lens shade is essential. 
A good type is the rec- 
tangular kind that is 
accurately designed for 
the viewing angle of the 
lens so that it does not 
block any part of the 
film area. A sun shield 
that permits shooting 
almost directly into the 
sun can be made easily 
from cardboard and soft 











wire. It is described in 
a short article on page 
HW 362 and shown in a 
drawing. Be sure to adjust it carefully. 

The best and quickest way to become 
familiar with the many effects produced by 
varying light conditions is to make the 
following experiment. Select an outdoor 


Bright sunlight at about 10 A. M. helped with this shot of lamb's-tongue. 
A low angle of light puts half the area in shade for an all-over pattern 


scene, which need not be photographically 
ideal but should be conveniently near you. 
home. It may be a view from a window, 
a corner of your back yard, or the tree in 
front of your house. Shoot the same scene 
at intervals during the day 
several times from dawn 
to dusk, including one ex- 
posure in the brilliant light 
of the noonday sun. You 
will be astonished to find 
how many different pic- 
tures the same subject will 

yield. 

Illustrating this article 
are photographs of birch 
trees taken back of my 
house. These represent 
only two of many pictures 
of this same scene taken 
under different light con- 
ditions. When we consider 
light first and subject mat- 
ter second, the quality of 
our pictures is sure to 
improve. 

All light will become 
good light for picture tak- 
ing, if we have a mind to 
make it so. Don’t despise 
the soft and diffused light 
of a gray day, but do select 
the right subject to fit that 
kind of light. The picture 
at the left is an example. 

The direction of natural 
light can be partially con- 
trolled by means of re- 
flecting surfaces, such as a 
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DIFFERENCE IN LIGHTING the same scene is clearly shown in the winter sunrise at the left above 


and the sun and fog at right. 


Shooting into the sun is effective but difficult. 


In the sunrise photo 


the only protection the camera lens had was afforded by the birch tree. Here is a commonplace subject 
transformed by proper illumination into excellent picture material, and many good views are possible 


white cloth or a white walk White sand or 
snow also will modify the grigtnal direction 
of light on your subject. A sheet of corru- 
gated cardboard covered with pieces of tin 
foil that have been crumpled and then 
straightened makes an ideal reflector to 
control and modify light in outdoor por- 
traiture. If made of two pieces hinged in 
the center, it will be portable and the tin 
foil will be protected when it is being carried 

Give the cardboard backing two coats of 
When the second coat is tacky, 
mount the tin foil. Then finish the piece by 
binding the edges with cellulose tape. Sur- 
faces that are too smooth, like mirrors and 


shellac 


pieces of bright tin, are not suitable for 
reflectors because they tend to produce 
harsh “spots” of light. In using a reflector, 
remember that light is reflected at the same 
angle at which it reaches the reflecting 
surface, just as a billiard ball rebounds 
from a cushion. 

Intensity of light can also be controlled to 
a certain extent, especially in making out- 
door portraits. For small areas, a child's 
wooden hoop or one made of a piece of wire 
can be covered with thin muslin or cheese- 
cloth to temper the sun’s rays where they 
fall on your subject. 


Natural light, however, is not confined to 





Cardboard Disk Protects 


Goop shots can be made almost directly 
into the sun with a lens shade designed as 
made by 
a small disk of black cardboard 


shown in this drawing. It is 
fastening 
to one end of a piece of soft wire. The 
wire is attached to the 
permitting adjustment of the 
disk to keep the sun's rays from striking 


the lens.—K. C. 


other end of the 


camera, 





Lens from Direct Sunlight 











WISTERIA shot against the light 
is but one example of the large 
number of photographs of this 
class. Shooting against light 
requires two or three times the 
normal exposure; otherwise only 
a silhovetted figure will show 


READING by a window with the 
natural light from outside as 
illumination presents this fine 
picture possibility. Too often 
the introduction of additional 
artificial light sources simply 
destroys both the character and 
the personality of the interior 





outdoor photography. Some 
beautiful pictures are made 
indoors with natural light. 
Don't forget this just because 
such indoor light fails to reg- 
ister strongly on your meter 
—it may nevertheless yield 
good photos. If you have 
never made pictures either 
indoors or outdoors with ex- 
posures of many seconds, you 
have missed much of the real 
fun of photography. 
Many picture fans are apt 
to confine their activities to 
good-weather shooting. This 
is as limiting as though a 
musician confined himself to 
major scales only. The time 
has passed when photography 
could be practiced only in 
strong light. Get a new thrill 
out of your camera by dis- 
covering its possibilities under 
so-called bad lighting. 
Whatever light you work 
with, always remember that 
film does not record it as you 
normally see it. Your eyes 
are sensitive to a much great- 
er range of brightness than 
your film is. To teach your 
eyes to see light photographi- 
cally, I suggest you make ex- 
tensive use of a good view- 
ing filter. Hang one around 
your neck and use it freely to 
look at scenes about you. The filter elim- from several layers of blue cellulose wrap- 
inates most of the color and helps you see’ ping material sandwiched between two pieces 
things as your film does. One can be made _ of glass. 


HW 363 








PHI IDEAS 





THE CLOSE-UP VIEW FINDER shown be- 
low can be adapted to fit any camera. It 
consists of a finder from an old camera 
fitted with a wire spider which clips on 
the sunshade. The view finder is held by 
the spider in front of and in line with the 
lens, so that there is no parallax. In order 
to make it possible to center the spider 
quickly and accurately, it is advisable to 
paint four spots on the sunshade at the 
places where the spider legs grip it. Com- 
pare the field of the view finder to that of 
the lens by checking it against a piece of 
ground glass held over the film track. With 
black paint, mask off the field of view of the 
finder so that it corresponds to that of the 


lens ROBERT F. BENENATI. 


A CAMERA SHIFTER for taking still stereo- 
graphs with a single camera is shown below 
Two pairs of hinges are soldered together 
with the distance between the center of the 
hinge pins measuring exactly 19/32”. This 
distance is one half of the average spacing 
between the two shots taken of one subject 
in making a stereograph. The free leaves of 
the hinges are screwed to two plywood 
boards in such a way that when the hinges 
are folded together in one direction the ends 
of the boards will coincide. When the hinges 
are folded in the other direction, the top 
board to which the camera is fastened will 
shift 29/16". This device holds the camera 
rigid and makes the shift in camera view- 
point accurately.._WILLARD ALLPHIN, 





TRIPOD SOCKET 
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EXPOSURE RECORDS are usually kept by 
the amateur, especially if he is working with 
a new type of cut film, It is sometimes diffi- 
cult to remember in which order the expos- 
ures were made. For a foolproof system of 
numbering the negatives, just include the 
number in the composition where it will 
register on the film, yet be readily cropped 
out. In the photo above, a desk-calendar 
number was shot in the picture.—L. H. 


iH 


PAPER DEVELOPER can be stored eco- 
nomically if it is removed from its large 
container and poured into small bottles. The 
14-gal. package made into solution will fill 
eight 8-oz. bottles which, if tightly capped, 
may be stored indefinitely. As the majority 
of such solutions are diluted two to one, 8 
oz. of stock solution make up 24 oz. of work- 
ing solution, which is usually sufficient for 
the amateur’s use.—-HARRY F, LEEPER. 











SPOTLIGHT 
OW FACE 


BACKGROUND ONLY 
a: 
. A. MODEL 


< \ COVERED TO 
1 NECK WITH 
BLACK 
DRAPE 


ASSISTANT BLACK 


UNDER DRAPE 


This “heavenly” picture was shot in a very earthly studio. 
The assistant, kneeling behind the chair as at the left, 





HUMAN SHOOTING STAR. In snapping 
this unusual photograph, advantage was 
taken of the fact that a moving light object 
before an open shutter will register its trail 
on the film. 

The model, covered up to the neck with a 
black drape, was seated on a chair before a 
black background. A spotlight set before 
her illuminated only her features, thus mak- 
ing it impossible for the black materials to 
register on the film. An assistant hidden 
under the drape behind the chair gripped 
its back. The shutter was set for “time.” 


AN OLD FILM-PACK ADAPTER can be 
readily converted into a serviceable retouch- 
ing stand at very little cost. A piece of card- 
board inserted in the frame contains a win- 
dow the size of the negative for the admis- 
sion of light and serves as a backing for 
holding the negative against the glass. The 
glass plate should be the same size as the 
adapter frame and is held in position with 
two small nails at the bottom of the frame. 
Two wooden supports 3/16” by 42” by 6” are 


A mirror placed in the bottom of the stand 
as shown below acts as a daylight reflector 








tilted it backward at the instant the shutter was opened 


At the instant the shutter was opened, the 
assistant was given a signal and immedi- 
ately proceeded to tilt the chair backward 
on its legs. This left a light trail on the film 
that was terminated by closing the shutter 
when the model’s head passed a certain 
point. Her features registered at the start 
of the trail because there was a slight delay 
in the reaction of the assistant to the signal 
so that the model remained posed for a frac- 
tion of a second before moving backward. 
The stars were retouched later on the nega- 
tive.—LoUIS HOCHMAN. 


held against the frame with a rubber band 
over the slide clasp and two catch points. 
A small bulb illuminates the negative. If 
daylight is needed in addition to the light 
from the bulb, a small mirror may be at- 
tached to the frame. 

This method of conversion does not dam- 
age the film-pack adapter in any way for 
future use. However, if there is no further 
use for the adapter, the stand can be built 
on a more rigid base.—JOHN K. KARLCVIC. 


Retouching becomes an easy job if you build one 
of these stands from your old film-pack adapter 





Experiments with Water 


How Surface Tension Aets 


HY are drops of water round? Why does 
W/ sete wet some objects and not others? How 
is it possible to float an object heavier than water? 
The answer is surface tension—the tendency of a 
liquid surface to act like a stretched elastic 
membrane. 

When water is in contact with air, the molecules 
at the surface are attracted more strongly to the 
water beneath than to the air above. As a result, 
a thin membrane of molecules stretches itself over 
the surface. A needle or razor blade placed on 
carefully will not sink; it will merely dent the 
surface and float. 

When water or other liquids are freed from the 
action of gravity and other outside forces, the 


PUT SOME STRING on the surface of clean 
water as shown in the photo at the top of this 
page. The string will float, and the water will 
hardly wet it. However, add a few drops of some 
soapless shampoo to the water, and the string 
instantly sinks to the bottom. The shampoo acts 
as a “wetting agent,” lowering the surface ten- 
sion of the water until it is less than the attrac- 
tive force of the string. This causes the fibers of 
the string to become soaked, and it sinks. 


DROP OLIVE OlLona 
mixture of water and 
a little alcohol. The oil 
will sink just beneath 
the surface, as at the 
far left. Add more al- 
cohol ‘slowly, and the 
oil will sink further, 
as in the next photo. 
Still more alcoho! wil’ 
finally cause the oil to 
float beneath the sur- 
face, It then assumes 
a.spherical form be- 
cause of surface ten- 
sion. At the right, the 
globe seems flattened, 
but this is an illusion 
caused by the water. 
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PLACE A RAZOR BLADE on the sur- ENAMELED FERROTYPE TIN of the type used 
face of some clean water, and the in photography will cause water poured on it 
blade will float. If you look closely, to draw into little globules, as at the right in 
you will notice that the blade is a the photo above. The cohesive force between 
trifle lower than the surface, and that the water molecules is stronger than the at- 
the water bends down as if a film were traction between the water and tin, so they 
stretched tightly over its surface. This arrange themselves to present the smallest 
occurs because the molecules of water possible surface. Soap added to the drops will 
have a stronger attraction for each allow them to be spread over the plate as at 
other than they have for the razor the left in the picture. The surface tension 
blade, hence the blade floats on a of the water is lowered by the action of the 
surface film of water. soap, and the plate becomes thoroughly wet. 


cohesive force of the molecules pulls the less attraction, but some agents will aid by 
surface into a sphere—the form possessing reducing the surface tension of water. One 
the smallest possible area. of these is ordinary soap. 

Such materials as cotton or wool attract The accompanying striking examples of 
the molecules of water strongly. Oily or surface tension are easily duplicated, and 
waxed surfaces are harder to wet, having’ the results are interesting to watch. 


SURFACE TENSION may 
be easily measured with 
the simple apparatus 
shown. A clean glass disk 
is supported from a light 
spring made from a dozen 
turns of fine wire. Before 
touching the disk to the 
water surface, the exten- 
sion of the spring is noted. 
Lower the disk squarely 
on the surface. If ycu now 
attempt to lift the’ disk, 
you find that the water 
holds it down, stretching 
the spring far below its 
original position. You can 
test the surface tension 
of other liquids with this 
same method. 
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SILICON. 


THE SOCIABLE ELEMENT 


Though Its Compounds Just 
About Cover the Earth, 
It Cannot Be Found Alone 


By KENNETH M. SWEZEY 


LTHOUGH silicon can never be 
found alone, its compounds make 
up more than a quarter of the 


earth's crust. Common sand is silicon 
dioxide, or silica, as are the minerals 
quartz, agate, amethyst, and opal. Al- 
most all rocks, except limestone, con- 
tain this vital element. Sandstone is 
merely silica bonded with clay or lime. 
Feldspar and clay are both compounds 
of silicon and aluminum. Silicon car- 
bide, used as an abrasive, is an artifi- 
cial compound produced by heating sili- 
con dioxide and carbon in an electric 
furnace. 

One of the most important and familiar 
artificial compounds of silicon is glass. Ordi- 
nary window and bottle glass is a mixture of 
silicates produced when white sand (which 
is almost pure silica) is melted with sodium 
carbonate and lime. When potassium oxide 
and lead oxide are substituted for sodium 
and lime, glass with a low melting point and 
high index of refraction is formed, which is 
especially suitable for lenses. Different 
types of glass may be made by other slight 
alterations in the composition. 

With a small porcelain crucible and a 
Fisher or Meker burner, you can easily 
make and color bits of glass in your home 
laboratory just as it is done in industry. 

Because of its lower melting point, it is 
better to experiment in making lead glass, 
rather than glass containing lime. Mix 
about 3 grams of clean white sand with 
equal weights of dry sodium carbonate and 
yellow lead oxide. Put this mixture in a 
crucible and heat it strongly until it melts 
into a fluid mass. Pour the contents on the 
bottom of a pie tin or on an asbestos mat, 
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You can demonstrate how gloss is made by mixing 
equol parts of sond, sodium carboneote, and lead 
oxide. These are melted in a porcelain crucible 


and the drops that form will become, upon 
cooling, sparkling bits of real glass. 

You may color your glass by adding to 
it a trace of some metallic oxide while it 
is still in its molten form. Cobalt oxide pro- 
duces blue glass—chromium oxide colors 
it green. Used in minute quantities, manga- 
nese dioxide produces amethyst glass, while 
larger quantities color it black. Colloidal 
gold turns glass a beautiful ruby red. The 
bright red of traffic lights and automobile 
taillights is generally produced by the addi- 
tion of selenium. 

Compounds of silicon owe much of their 
usefulness to the fact that chemically they 
are extremely stable. They resist all com- 
mon acids, except hydrofluoric, and they are 
also little affected by bases, except hot so- 
dium or potassium hydroxide. This inactiv- 
ity explains why most chemical containers 
and laboratory apparatus are made of glass, 
and why buildings of glass, brick, and stone 
have been able to weather centuries. 

The resistance of silica to acids and bases 
makes it of special value to the carpenter 





The melted mixture is poured on a tin plate or 
asbestos pad, where it forms globules of glass 


and home craftsman. In the form of silex, 
an extremely fine sand made from quartz 
rock, it serves as a base for wood fillers that 
is totally unaffected by vapors in the at- 
mosphere or chemicals in paint. 

Because hydrofluoric acid dissolves, or 
“eats,”’ silica and glass, it is used extensive- 
ly for glass etching. Commercial acid is 
supplied in wax bottles. If you have none, 
you can make a crude form by mixing so- 
dium fluoride, which is sold as a common 
insecticide, with concentrated sulphuric acid. 

If you want to etch an initial on the side 
of a plain glass tumbler, first warm the 
glass; then apply a coating of paraffin a 
little larger in area than the initial desired. 
Build up a frame of wax completely around 
your wax panel, high enough to hold the 
etching mixture. Then scratch away part 
of the wax to form the initial. Cover the 
panel with a layer of sodium fluoride. (Be 
careful not to breathe this powder or get 
it into cuts or in your mouth, as it is very 
poisonous.) Drop sulphuric acid on this 
until a creamy paste is formed. Let this 


! 
A fairylike chemical garden is produced if | 
you drop the salts of heavy metals such as | 
copper sulphate, xinc sulphate, nickel sul- 
phate, cobalt chloride, and the like into a 
solution of water glass in water. The com- 
pounds form insoluble silicates which literally 
grow before your. eyes, taking on fantastic 
colors and shaper as they rise to the surface 


stand for about ten minutes; then carefully 
wash off the etching material, remove the 
wax, and there is a perfect initial. 

Of all the silicates, only potassium and 
sodium silicates are soluble in water. So- 
dium silicate solution is the well-known 
water glass, used extensively for making 
cements, for fireproofing, and for preserving 
eggs. With the sirupy variety, you can make 
cement for glass and china. Dilute it, and 
you can produce a gel and a chemical garden. 

You can use thick water glass alone as 
a good transparent cement for glass or 
china. First heat the edges to be cemented; 
then apply the water glass. Clamp the 
parts tightly together until the water glass 
is dry. A cement that will stand acids and 
high heat may be made by mixing two 
parts of the thick water glass with one 
part of fine sand and one part of ground 
asbestos. 

To make a gel, two solutions must be 
prepared. The first is made by diluting 
15 ml. of thick water glass with an equal 
amount of water. The second consists of 
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If you pour together into a small glass or beaker a solution 
of dilute hydrochloric acid and a solution of sodium sili- 
cate, almost immediately a solid white mass will form that 





will support the stirring 
gel, which. in its dry form 
2 ml. of concentrated hydrochloric acid di- 
luted with 20 ml. of water. Pour these 
two solutions simultaneously into a small 
glass or beaker, and immediately stand a 
stirring rod in the center of the beaker. 
Within a few seconds, the clear solutions 
will have united to form a solid whitish gel 
that will support the rod and will not fall 
out if the beaker is inverted. When dried, 
this silica gel contains millions of micro- 
scopic pores that will take up quantities of 
water. It is widely used as a drying agent. 

A chemical garden affords a beautiful ex- 
periment which no home chemist should 
miss. Obtain a small fish bowl or a low 
jar that will hold about 1 qt. and sprinkle 


a layer of coarse sand about ',” deep on 


rod as at right. This 
is used as a dehydrating agent 


is silica 


the bottom. Fill the remainder of the bowl 
or jar almost to the top with water glass 
diluted with an equal amount of water. 

“Seeds” for your garden consist of salts 
of the heavy metals, such as copper sulphate, 
nickel sulphate, cobalt chloride, ferrous sul- 
phate, zinc sulphate, and manganese chlor- 
ide, which are dropped to the bottom of the 
globe. In an hour or two the garden should 
be completely grown—a forest of intricate 
and varicolored growths. 

After a day, the sodium silicate solution 
may be carefully siphoned off and replaced 
with clean, fresh water. As the “plants” 
all consist of metallic silicates, they are in- 
soluble. They should last until they are 
broken down by jarring. 


Scratch an initial on the waxed surface of a tumbler, cover with sodium fluoride, add sulphuric acid, 
and let stand about 10 minutes. Remove the chemicals, and a perfect initial will be formed on the glass 
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FIRST STEPS 1% ELECTRONICS 


By JOHN W. CAMPBELL, JR. 


HE storage of electro- 
static energy in a con- 
denser and electromag- 


netic energy in an inductance 
coil give rise to one of the 
most useful tricks of the 
whole science of electronics 

the phenomenon of elec- 
trical resonance. 

An electric current, wheth- 
er it is in a copper wire or a 
vacuum tube, consists of a 
movement of electrons, and 
in either case obeys the same 
basic laws. As a matter of 
fact, as far as an electron is 
concerned, a copper wire is 
a sort of vacuum tube filled 
with a coarse, rigid grating 
of immobile copper atoms. 
Trillions of planetary elec- 
trons wander at random 
among the fixed nucleuses of 
the copper atoms, restrained 
only from leaving the sur- 
face of the wire. However, if 
an electric current flows 
through the wire, this horde 
of electrons drifts slowly in 


ee A 
tia et pat pote ts <—. 


aaaga 
g hay 


, 


i 


Goliath of the radio world is this giant inductance coil used 
in the transmitter of station WEAF to smooth the power output 
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RESONANCE EXPLAINS 


The Mystery of Tuned Circuits 
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one direction, like a crowd leaving a foot- 
ball field through a tunnel. The apparent 
speed of electricity is due to the fact that 
the instant an extra electron is pushed in 
at one end of the wire, a correspording one 
is pushed out at the other. 

Resonance, however, can stir those elec- 
trons up so that, instead of wandering 
gently along, they surge back and forth in 
the wire and spill over like waves in a 
bathtub. This movement now becomes a 
dangerous thing—so dangerous that reso- 
nance is to be avoided in any application 
where there is a considerable current. 

Resonance can turn tiny voltages and 
minute currents into readily detectable 


surges of energy, which is why the radio 
engineer employs it. The electrical engineer, 
on the other hand, must make sure that his 
power lines don’t accidentally get into 
resonance and turn 110 volts at 50 amp. into 
10,000 volts at 5,000 amp. 

If you have a charged condenser and 
connect an inductance coil across its ter- 
minals, the excess electrons on the nega- 
tive plate of the condenser will enter the 
wire and push enough electrons out of the 
far end to satisfy the lack on the other 
condenser plate. But that flow of electrons 
builds up a magnetic field in the inductance. 
With the condenser now discharged, the 
current tends to stop flowing; but then the 
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Above left, compare the inductance of many turns and the big variable condenser found in standard 
radio receivers with the six-turn coil and single-plate condenser employed in short-wave and FM 
sets. In the photo at right, a resonant circuit that can be tuned as a wave trap for 60-cycle current 


has established must 
collapse, and in collapsing it cuts the 
coil, driving the electrons onward again. 
They are crowded onto one plate of the 
condenser, and presto! the condenser is 
charged again—this time in reverse. 

Immediately the cycle repeats itself. 
Round and round it goes, and it comes out 
as heat that develops in the resistance of 
the wiring and as radiated electromagnetic 
energy, or radio waves. If it were not for 
the gradual dissipation of energy in these 
forms, the electrons would continue to surge 
back and forth forever, for the system is an 
electrical equivalent of a pendulum. 

A heavy pendulum can be started swing- 
ing if it is tapped lightly with a pencil in 
time with its natural rhythm. Likewise, 
trillions of electrons in a copper wire can 
be made to surge back and forth with tre- 
mendous violence. It takes a certain amount 
of time for the discharging condenser to 
force its excess electrons through the mag- 
netic reaction of the inductance; it takes 
time also for the inductance to force elec- 
trons back into the condenser 
again. With every combination 
of inductance coil and condenser 
there is a certain natural rhythm. 

Find that rhythm and give the 
electronic pendulum little electric 
pushes at just the right time, and 
the whole horde of electrons in 
the copper wire will take on an 
oscillating motion. The separate 
spurts of energy pushed in on 
each swing add up, the electrons 
surge more and more violently, 
the current through the induct- 
ance becomes greater, and volt- 
ages pile higher on the condenser 

A radio signal captured by an 
aerial, so minute as to be meas- 
ured in millionths of an ampere, 
when fed into a perfect resonant 
circuit will start the electrons in 
the wire swinging until quite de- 
tectable currents charge back and 
forth through the inductance coil. 


magnetic field it 
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However, you can’t drain off heavy cur- 
rents or high voltages continuously. A 
resonant circuit is only a reservoir of en- 
ergy, just as a condenser or inductance is. 
But where these and all other electrical 
storage devices store D.C. energy, with 
positive and negative neatly separated, a 
resonant circuit stores A.C. energy. The 
result is a condition hard to understand at 
first glance, because the electric current is 
present but not working. As long as energy 
is merely transferred from one storage tank 
to another and back again, it is in reality 
doing no work. 

This is possible because, in alternating 
current, the current and voltage can be 
going in different directions at the same 
time—they can be “out of phase” with each 
other, as shown in Fig. 1. In a perfect 
parallel resonant circuit ( Fig. 2) the current 
in the condenser and the current in the 
inductance are, at any given moment, going 
in exactly opposite directions, and the volt- 
age in the inductance is going in exactly 
the opposite direction from the current in the 





inductance, while an A.C. line feeding 
the resonant circuit. if it is “in tune,” is 
90 deg. out of phase with both the con- 
denser and the inductance. This condition 
gives the resonant circuit an infinite im- 
pedance—no current can flow into it. 

This phenomenon is easily demonstrated. 
Filter condensers and an inductance coil or 
audio-frequency transformer from one of the 
old “all electric” radio models will serve. 
A 7'4-watt, 110-volt light bulb will act as 
your ‘ammeter.” 

If we were to put our electric-bulb “am- 
meter” in the resonant circuit itself, it 
would consume energy. Since a resonant 
circuit is an energy-storage system, a con- 
stant drain of energy to operate the lamp 
would prevent it from operating as a reso- 
nant circuit. But if we put a resonant cir- 
cuit in series with the lamp, it will have a 
high impedance when it is tuned to match 
the frequency of the 60-cycle power line, 
and the lamp will go out. At any other 
tuning, the 60-cycle current will pass, and 
the lamp will glow. 

In the circuit of Fig. 2, using a filter con- 
denser of about 2 mfd. and an inductance 
of 3.5 henries, resonance is at 60 cycles. 
The relationship of inductance, capacitance, 
and frequency in a circuit is such that if 
either the inductance or the capacitance is 
increased, the natural frequency of the cir- 
cuit is lowered. Radio practice tunes the 
resonant circuit of the set by varying the 
capacity of the condenser; in the early days 
fixed condensers and variable inductance 
coils were frequently used. Since a 2-mfd. 
variable condenser would be too huge, we 
shall use this latter system. 

The setup in Fig. 2 consists of two 1-mfd 


filter condensers in parallel across the pri- 
mary windings of an old audio-frequency 
transformer, the resonant circuit so formed 
being in series with a small lamp and the 
110-volt, 60-cycle power line. The second- 
ary of the transformer is not used. This 
transformer had a core consisting of an 
E-shaped section and a _ separate leg 
clamped together. By cutting the sheet- 
metal strap away, the leg was freed. The 
effective inductance of the winding could 
then be altered by adjusting this loose leg 
to coincide more or less with the other 
section. At some point in changing the 
position of the armature, the circuit is in 
tune with the 60-cycle current. No current 
passes, and the lamp is dark. In any other 
position, the circuit is tuned to higher or 
lower frequencies, and the lamp lights, 
showing that 60-cycle current can pass. 

The frequency to which a circuit is tuned 
is determined by the product of the in- 
ductance multiplied by capacitance: for 60 
cycles the value is ipproximately 7 mfd. 
henries. If the product of capacitance and 
inductance in the circuit of Fie 2 were 
made 0.07029 mfd. microhenries, 100,000,- 
000 times smaller, the circuit would be 
tuned to 600 kc. in the broadcast radio band 
and would serve to block the passage of a 
600 kc. radio signal. That 1s the principle 
of the wave trap used in series with a radio 
aerial to cut down the strength of a power- 
ful signal from a near-by transmitter while 
letting other stations in unhindered. 

Since your old radio contained tuning 
condensers and inductance designed for 
broadcast-band use, you can _ substitute 
them as in the circuit of Fig. 3 and have a 
wave trap for use with any receiver. 
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Heetrital 
Test Panel 


BUILT OF 
JUNK-BOX PARTS 


By Walter E. Burton 


ITH this electrical test panel you 
can check lamps, motor windings, 
coils, and the like without having to 
rummage through boxes and drawers for 
the necessary equipment. 

A piece of 14” plywood 12” by 17” with 
strips of wood %” square nailed to the 
back and around the edges to form a 
frame will serve for the panel proper. 
At the left side of the layout is the 
115-volt testing circuit, and at the top 
Everything from a toaster to a battery can be tested ig a fuse block through which current 
on this panel. The wiring diagram is shown below roaches all circuits on the board. A 
switch, seen near the center of the panel, 
controls the input current. This should 
preferably be a double-pole, single-throw 
switch inserted in both line leads so as to 
open them when the switch is off. How- 
ever, a single-pole switch may be used as 
shown in the wiring diagrams. It is 
connected to the “hot” or ungrounded 
side of the 115-volt line, which minimizes 
the danger of shock when the switch is 
off. The “hot” side of a house-lighting 
circuit is the one that will light a lamp 
when the leads are touched to it and toa 

“ground” such as a water pipe. 

The test-wire terminals or “jacks” are 
made from small, surface-mounting, 
single convenience outlets. These are 
secured to the panel by one screw each. 
In hooking them into the circuit, connect 
the wire to both terminals. On the end 
of each test wire of the 115-volt pair, 
mount a standard two-prong plug, but 
connect the wire to one prong. In this 
way, the wire will be connected no matter 
how it may be inserted in the outlet. The 
other end of each test wire should be 
provided with a spring clip or with an 
insulating handle having a pin-shaped 
contact about 4%” long at the tip. 

Above the switch in the center of the 
panel is a socket for testing light bulbs. 
Remove the threaded shell from a 
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surface-mounting socket, place it over a 
round rod or the tip of a small anvil, and 
hammer out all the threads. When the 
socket has been reassembled, a light bulb 
can be pushed in and removed in an instant. 
A small night lamp connected in parallel 
serves as a pilot light and panel illuminator. 

A radio power transformer, the secondary 
taps of which provide a low-voltage circuit, 
is mounted in the upper right-hand corner 
of the panel. You can probably obtain up 
to 20 volts, but 6 volts will suffice for most 
low-voltage testing. Insert a variable re- 
sistance in the secondary leads if the taps 
give too high a voltage. If you have occasion 
to use extremely high voltage, you will find 
that most radio transformers provide any- 
where from 400 to 1,200 volts. A multi- 
pronged radio connector is used to plug in 
high-voltage wires. A small toggle switch 
connected in series with one of the input 
wires will permit the transformer to be 
turned off when only the 115-volt side of 
the panel is being used. 

The low-voltage circuit is wired in much 
the same manner as the 115-volt side in 
that there are four testing outlets and a 
fixed or common outlet. Uninsulated phone- 
cord tip or banana jacks may be used, and 
the test wires should be equipped with plugs 
to match. A pair of headphones may be 
connected for testing radio parts and cir- 
cuits, photographic flash bulbs, and similar 
low-amperage devices. 

Directly below the main panel switch is a 
small battery tester of the type used to check 
the charge of a 6-volt storage battery. The 
low-voltage test wires are used with this 
meter, with the main panel switch at the 
“off” position. Besides serving to check the 
charge in a battery, this tester also acts as 
a polarity indicator for checking flashlight 


cells, auto and radio batteries, and the hke. 

To illustrate how to use the test panel, 
let us assume that you have a field coil from 
an old radio loudspeaker and want to de- 
termine whether you can use it on 115 volts 
as an electromagnet. Plug a test wire into 
the fixed outlet and clip the other end to 
one of the coil leads. Clip the other test wire 
to the remaining coil lead and plug it into 
the lowest test outlet. The glowing of the 
neon lamp in the adjacent socket indicates 
that there is no break in the coil. Now move 
the test plug to the next outlet. The 25-watt 
lamp lights, but not to full brilliancy, in- 
dicating that the coil offers resistance to 
the current. Try the next outlet, which is in 
series with a 660-watt or similar heater 
element and a small 7'2-watt pilot lamp. 
The heater element gets warm—not hot 
indicating that the coil will carry the full 
115-volt current without the use of an inter- 
mediate resistance. Next, shift the plug to 
the outlet giving a direct connection to the 
line. If a small A.C. ammeter is in series 
with this outlet, you can determine the exact 
current drain. 

If you desire to test some equipment on 
a very low current, use the glow lamp. 
Higher currents can be tested with a 25-watt 
or 100-watt lamp and the 660-watt heater 
element. When testing for all the amperage 
the apparatus will draw, use the direct tap. 

Flexible lamp cord or No. 14 wire is satis- 
factory for wiring the test panel, unless the 
low-voltage side of the transformer has a 
high amperage, in which case No. 10 or 
No. 12 wire should be used. The fuse block 
and exposed transformer terminals should 
be shielded to prevent accidental contact 
with live parts, and all portions of the 115- 
volt circuit and the high-voltage trans- 
former line should be properly insulated. 


Left below, the high-voltage connection is made through a multipronged speaker connector. In the same 
photo, the buzzer and lamp of the low-voltage circuit are shown, as well as the threadless lamp-testing 
socket. The drawings at right show how to mount the battery tester and make various small fittings 
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A CATHODE-RAY TUBE has been in- 
corporated into the multitube communi- 
cating receiver at the left to give a 
visual checkup on the characteristics of 
incoming signals. Placed above the re- 
ceiver proper, the cathode-ray tube can 
be switched on any time the operator 
desires. The image obtained is dependent 
on the kilocycle width of the interme- 
diate-frequency stages. It enables the 
operator to adjust the receiver for the 
best possible reception at all times. 


LOCKING CLAMPS for radio tubes, shown 
below, are in use all around the globe in 
United Nations aircraft transmitters and 
receivers. Made of stainless steel, the clamp 
permits a tube to be removed or replaced 
instantly, yet prevents it from working loose 
of itself. Such clamps can be attached to all 
wafer-type tube sockets and are available 
in sizes to fit all standard tubes. 


TERMINAL INSULATORS that serve also as 
wire markers are shown above. They con- 
sist of short lengths of extruded plastic tub- 
ing marked with appropriate letters and 
numerals. The material has high dielectric 
strength, and the markings resist water, 
chemicals, and oils. 





SIMPLE LAMP-BULB RESISTOR LENGTHENS LIFE OF RADIO TUBES 


TUBE life can be much prolonged 
with a simple device consisting of 
an ordinary lamp bulb connected in 
series with the line cord of the set. 
The bulb acts as an auxiliary re- 
sistor and decreases the current 
flowing through the tube heaters. 
The size of the bulb must be de- 
termined by experiment. Select one 
that allows the set to operate at a 
little under normal volume. A 100- 
watt bulb works well with most 
small A.C.-D.C. sets. 

Such a tube saver may be used 
with either A.C. or A.C.-D.C. re- 
ceivers containing not more than 
nine vacuum tubes, but not with 
radios having 82 or 83 mercury- 
vapor rectifiers, the operating volt- Beh senew-on 
age of which should not be tam- 


pered with H. B. SMITH. TO 110-VOLT 
LINE 
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Servicing Wour 


T IS possible to realign trimmer con- 

densers on old superheterodynes and T.R.F. 
sets without the use of a signal generator. 
A screw driver is the only tool needed. 

The only difference in aligning a super- 
heterodyne receiver as compared with a 
tuned-frequency type is that the former has 
two intermediate-frequency transformers 
that have to be adjusted, in addition to the 
ganged condensers. 

Remove the chassis from the cabinet. 
The photographs show that of a small A.C.- 
D.C. superheterodyne that will serve as an 
example. Notice that one of the ganged 
tuning condensers is smaller than the other 
(Fig. 1). This is the oscillator tuning con- 
denser and is the harder to adjust. Before 
touching the trimmers on these condensers, 
turn the dial to a known station at the high- 
frequency end (1,500 kc.) and check 
whether the dial pointer is opposite the cor- 
rect frequency on the dial. If it is not, 
adjust the trimmer condenser on top of the 
oscillator tuning condenser 1/16” at a time 
by loosening the setscrew as in Fig. 2, thus 
decreasing the capacity of the trimmer con- 
denser. For example, if the station has been 
coming in at 1,600 ke. instead of 1,550 kc., 
by decreasing the capacity of the trimmer 
the station will be “moved” back to the 
proper setting. Then readjust the trimmer 
on the other condenser for the loudest re- 
ception. This second condenser tunes the 
antenna circuit of the superheterodyne. 

After the two-gang tuning condenser is 
aligned, the trimmers on top of the inter- 
mediate transformers, which are sunk into 
the top of the shielding can (Fig. 3), are 
adjusted either way until the maximum 
signal reception is obtained. Be careful not 
to move the setscrews more than 1/16” at 
a time. Some superheterodynes have pad- 
der condensers in the oscillator circuits that 
have to be adjusted, but in most cases this 
condenser is fixed. 


Use the same procedure to realign a 
tuned-frequency receiver. In this case, of 
course, there is only the two- or three-gang 
tuning condenser to adjust. The one tuning 
the R.F. stage is most critical. Turn the set- 
screw on the trimmer condenser 1/16” at 
a time and keep the other trimmers in step 
in the same manner described for the 
superhet. 

It is important to remember that the 
high-frequency end of the dial (1,500 kc.) 
must be correctly aligned. Once the sta- 
tions between 1,250 kc. and 1,600 kc. come in 
at the proper dial setting, the stations at 
the lower end will also be correctly aligned 
on the dial. 

With many older receivers it is not al- 
ways possible to receive stations around 
1,500 kc. However, by gradually loosening 
the setscrew on the trimmer condenser of 
either the oscillator or radio-frequency tun- 
ing condenser, as the case may be, and by 
keeping the trimmer on the other condenser 
in line, it is possible to bring in those sta- 
tions at the high-frequency end of the dial. 
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THAT YOU CAN BUILD OF PINE 


SHORTAGES OF MATERIALS 
NEED NOT STOP YOU FROM 
BUILDING THIS ALL-PINE 
MODEL FOR NEW THRILLS 
IN MOTORLESS GLIDING 


By Frank Zaic 


LTHOUGH the making of model air- 
planes has been greatly curtailed be- 
cause of rubber, metal, and balsa 


shortages, model makers need not despair. 
A glider is easily built from available sup- 
plies, and will afford plenty of excitement. 

This towline glider is simple in design and 
easy to construct. Pine was used through- 
out in building the model shown, but if 
balsa is available the same sizes given for 
pine may be used for ribs, covering, bulk- 
heads, and trailing edges. For other parts, 
balsa members should be of about double the 
cross section specified for pine. 

Templates for the wing and stabilizer ribs 
are made first. Do not cut out the spar slot 
on the template. Instead, prick both the 
spar outline and the slot through the tem- 
plate on the rib stock. After the rib is cut, 
the pin marks will serve as guides for cut- 
ting the slot. 

Before cutting the outline for the front 
portion of the fuselage, cement the pieces 
together. Cut the triangular bulkheads in- 
dividually to the dimensions given. Notice 
that all are ',” wide at the top and 1/16 
wide at the bottom except No. 1 and No. 2. 
On a 1/16” by ',” by 15'2” strip, mark bulk- 
head locations 1%” apart. Fix the bulk- 
heads at these points with model cement, 
making sure that they are all perpendicular. 

The assembly should now be pinned to a 
board so that it will keep its shape while 
the bottom longeron is cemented to the bulk- 
heads from No. 3 back. Attach the front 
portion as shown in the drawing. When the 
cement has set, attach the side longerons. 
These are straight from front to back. The 
front portion of the fuselage is covered with 
1/32” sheet pine. Leave one lower side ( be- 
tween bulkheads No. 1 and No. 2) open so 
that the balahcing weight can be cemented 
into this space. 

In constructing the wing and stabilizer, 
draw a full-size view over which to assem- 
ble them. It is a good idea to cut the roots 
of the spars to the correct dihedral angle 
before assembly. The joint between the 
center spars is reinforced by two 1/16” by 
1,” by 112” strips as shown. This joint is fur- 





Dimensions are based on pine construction. If 
balsa is used, some members should be larger 
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The framework before covering. One side of the nose is left open so that balancing weight may be added 


tier secured by a strip 1/16” by 4%” ce- 

nted to the leading and trailing edges 
and smoothly bent to go over the spar joint. 
I.ibs are cemented to each side of this strip, 
forming a slot 

The upper fuselage member has a 1/16” 
by ,” by 119” strip mounted on it cross- 
wise, with a similar strip running forward to 
form the base for the incidence block. The 
wing is fastened on the fuselage by a rubber 
band looped from bulkhead No. 6 and 
hooked under the incidence block. As the 
rubber band lies in the slot, it automatical- 
ly centers the wing on the fuselage. 

Cover the fuselage, wing, and stabilizer in 
the usual manner. Use cement-thickened 
dope for adhesive. Fasten paper only to the 
spars and longerons of the fuselage. Damp- 
en it to smooth out any wrinkles. Later, ap- 
ply one or two coats of clear dope over it. 

Make the rudder by cutting a 1/32” pine 
sheet to the outline shown in the drawing 
and cementing a 1/16” by 1/16” strip to its 
front. Then fasten both to the fuselage. 
Form a triangle by adding another strip for 
the leading edge and add the other straight 
strips. Complete the framework by bending 
a strip over the center stabilizer rib. Be- 


Fitting 


WHEN 


a scythe blade has worn too short 


fore covering the rudder, trim the tissue to 
fit snugly against the stabilizer. 

Now the model is ready to be balanced. 
First fix the wing in place with the rubber 
band. Then place a sufficient amount of 
weight in the space between bulkheads 
No. 1 and No. 2 to balance the model about 
1” from the trailing edge of the wing. When 
the proper balance has been achieved, glue 
the weight in place, cover with sheet pine, 
and cover the front of the fuselage with pa- 
per and dope. Cement the tow hook under 
bulkhead No. 3. 

To fly the model, glide it into the wind 
and note whether it dives or stalls. Add 
weight in the form of clay accordingly. 
Note the shape of the tow ring and how 
closely the pull-off tissue is tied to it. Be 
sure the tow is straight into the wind, as in- 
dicated when the sag of the line is straight 
down. It is best to note the natural turn 
of the model before making any adjust- 
ments on the rudder. 

This model is not eligible for contest fly- 
ing, since the fuselage lacks the required 
cross-sectional area and the wing loading 
is too low, but it might, if desired, be built 
with a larger, heavier fuselage. 


New Handle to Worn Scythe 


for use 


with a regular snath, it can be attached to a shorter 
handle for use where the swing is restricted by trees 


and rocks. 


A handle cut to the shape shown will pro- 


vide a comfortable grip. A healthy tree branch approx- 


& 
WwORN 
2 SQUARES 


imating the desired shape will 
form a stronger handle than one 
cut from a_ straight-grained 
piece. Such limbs can be found 
on many kinds of trees, but 
birches and maples will provide 
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the most satisfactory handles of 
this type.—J. MODROCH. 











OUTDOOR FURNITURE constructed of 
rough materials always harmonizes well with 
the natural setting of a garden or lawn. 
This stool made of saplings has a curved 
seat of old barrel staves. Trim, fit, and 
dress the staves as shown in the drawing, 
being sure to smooth any splintery edges. 
Countersunk screws hold the seat to two 
cleats made of saplings planed smooth on 
their top sides. The cleats are bored to take 
the shaped ends of the legs, and 1,” dowels 
through the cleats into the ends of the legs 
secure the joints. 


PLANE ONE SIDE 


All bracing joints are also doweled, with 
one end of the dowels protruding as pegs. 
Where braces and legs cross, they are slight- 
ly notched to make for sturdiness. Binding 
the end joints of the straight brace with 
raffia will add strength and a touch of rustic 
craftsmanship. 

The stool has no finishing of any kind, in 
keeping with its character. If desired, a set 
of these can be made for barbecue parties 
or back-yard picnics.—HI SIBLEY. 





A HOT-WATER SYSTEM for farm kitchens 
without running water can be made of 
standard parts as shown at the right. 

The force pump should be the type having 
an extra discharge outlet in addition to the 
spout. When the faucet on the spout is 
turned on, cold water can be pumped direct- 
ly from the cistern. When this faucet is 
turned off, however, and the pump is worked, 
water goes up through pipe A and into the 
bottom portion of the hot-water tank. In so 
doing, it displaces hot water from the top of 
the tank. This water is forced through pipe B 
until it comes out directly over the sink. A 
hot-water jacket in the kitchen range is 
connected to the boiler in the usual way. 

It must be remembered that no hot water 
is obtained unless the faucet is closed and 
the pump worked. The range boiler is in no 
danger of running dry if the pump is not 
used, for no hot 
water leaves it 
unless the pump 
is worked. The 




















only other outlet from which water can be 
drawn is the drain at the bottom of the tank, 
which is used only when it is necessary to 
clean it out.— JOSEPH W. REIS. 
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REINFORCING 
BLOCKS 


r SECURING A HOLLOW POST to a cement floor presented a 
problem which my carpenter solved ingeniously. 

He first chiseled a hole about 10” deep in the cement, and 
inserted a %” bolt around which he poured concrete. Next, 
he constructed three sides of the post, leaving the front open. 
A square of %” stock with a hole in the middle for the bolt 
was butted on top of two reinforcing blocks and nailed to ther 
and to the side boards of the post. After the cement haa 
hardened around the lower part of the bolt, the nut was drawn 
up tight. Cement was poured around the bolt at floor level, and 
the front board of the post was then nailed in place. The re- 
sult was a newel at the foot of the stairs strong enough to 
stand all stresses.—PAUL B. MANN. 
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OUTSIDE WINDOW FRAMES with inter- 
changeable glass panes and screen panels 
can be permanently installed outside of or- 
dinary sash. Glazed upper and lower sashes 
are provided with each unit, along with a 
screen to be used in summer in place of the 
lower sash. Both glass and screen sections 
are attached to the frame on the inside with 
clips that can be fastened or released in a 
matter of seconds. All parts are removable 
for cleaning. 


VERSATILE WAX. Besides serving all ordi- 
nary household purposes, this wax can be 
used to waterproof rope, awnings, tents, 
sails, and the like. It also forms a rust- 
preventive coating on machinery, firearms, 
tools, fishing tackle, and other metal arti- 
cles. It is said to prevent cracking and dry- 
ing out of leather articles, and can be used 
as a dressing on luggage, boots and shoes, 
belts, harness, handbags, wallets, and leather 
upholstery. 
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NEW MAIL BOXES made of plastic with a 
wood-fiber base, which is a noncritical ma- 
terial, are now available for house or R.F.D 
use. The boxes are finished with a paint 
durable enough to withstand the most severe 
exposure out of doors. Both the porch and 
R.F.D. types are shown in the photograph 
below. 


THIS INSECTICIDE is applied to screens and 
kills moths, gnats, mosquitoes, and flies. 
The solution comes complete with applica- 
tor. It is brushed on the inside surface of 
the screens and is said to last four to seven 
days. Insects endeavoring to get through 
the screen are paralyzed. Flies and mos- 
quitoes inside the house are naturally at- 
tracted sometime during the day to the light 
coming through window openings and re- 
ceive their lethal dose at that time. 





FIBER RECEPTACLES like that shown at the left 
may replace metal garbage and trash cans, the 
manufacture of which has been curtailed by the 
war. According to the maker, these new light- 
weight containers made of asphalt-impregnated 
fiber have a bursting strength of 500 lb. per 
square inch. They are water resistant and vermin- 
proof and have a capacity of 20 gal. Sturdily 
made, these receptacles are suitable for either out- 
door or indoor use. 


“PACKAGES” FOR 
PAINT. Since the 
new glass paint con- 
tainers do not have 
wire handles, a spe- 
cial paper container 
with paper handles 
has been devised for 
carrying them on the 
job. These bags are 
made of extremely 
tough paper and are 
of convenient size 
for carrying glass 
paint jars that hold 
up to 1 gal. 


SCREEN PAINTING has been simplified by a new 
applicator (not shown) which is used by rubbing it 
on the screen like a blackboard eraser. A special 
paint-retaining fabric on the applicator covers the 


wire mesh yet does not clog the spaces as so often 
occurs when an ordinary brush is used. 


PREPASTED WALLPAPER can be applied without 
the professional help that is usually necessary for or- 
dinary paper hanging. Created primarily to enable 
the home owner to redecorate his own walls, it is sold 
in packages with matching borders. No special 
tools are needed to apply the paper, which comes in 
attractive designs and colors. Each package con- 
tains an 81’ roll of wallpaper and 1614’ of border. 


Put the rolled strip in 
water and reroll it so 
that the adhesive will 
become thoroughly wet. 
Cold or at least cool 
water should be used 


Untoll about a foot 
of paper and smooth 
it out with the flat of 
a hand to work out 
air bubbles as you 
continue down to the 
baseboard. Trim the 
end with arazor blade 





Wooden Initial Book Ends Are 
Adjustable and Nontipping 


BY USING a wood for the ini- 


tial ends that will take an at- 
tractive finish, and thin plywood 
for the fingered bases, very sat- 


isfactory book ends can be. made 


similar to the pair shown /in use 
above. They are adjustable as to 
length, and the base prevents 


them from toppling over. 

Lay out two initials on a 4” by 
5” sheet of paper, or three ini- 
tials on a piece 4” by 744”. Paste 
the paper to the endpieces and 
cut out the initials on a jig saw. 
Rabbet the bottom edge of each 
end to receive the plywood 
bases. Secure these with flat- 
head screws countersunk in the 
plywood.—-ELMA WALTNER 


Adapter for Photomicrographs 


MICROSCOPE specimens can 

CAMERA be easily photographed with a 

LENS MOUNT small camera by the use of an 

ADAPTER adapter that supports it on the 

microscope eyepiece. 

Cut a 1%,” square piece of 

3/64” thick sheet metal, plas- 

tic, or hard composition board 

—— and drill or ream a %” hole 

in it. Roughen the surface of 

the adapter with emery cloth 

to prevent the camera from 

slipping. With proper lighting 

on the subject, care being 

taken to avoid reflections that 

might reach the lens, good pic- 

tures are possible without the 

elaborate equipment usually 

Sheet metal, plastic, or composition necessary. To check the focus, 

heard with one %” hele drilled or lay ground glass over the film 
reamed in it forms the adapter plate track.—ROBERT GOLBY. 








Boric acid crystals photographed with 
an ordinary camera and a microscope 
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Out of a G-E engineer’s ' 
home workshop ... 


A. P.—ALL RIGHTS RESERVED 


Bomb indicator lamps 
(shown twice actual 
size at the right) on 
the instrument 
panels of this AT- 
11 Beechcraft 
Bombing Tiainer 
tell the bombardier 
how many bombs 
have been released 
and how many re- 
main. 


FREE! 20 page book- 
let ‘“‘How Light Can 
Help You Speed Vic 
tory,’ shows why poor 
lighting slows produc- 
tion, tells how to im- 
prove it. Write Gen- 
eral Electric Company. 
Dept. 166- PS-8, Nel: 
Park, Cleveland, Ohio. 


_/ 2 


HE Army asked General Electric for a tiny 

lamp to signal “‘bombs away.”’ A lamp that 
would produce a light of a distinctive color. Idea 
for the solution came to a G-E engineer when he 
noticed the translucent plastic handle of a kitchen 
paring knife on a workbench in his attic workshop, 
Cutting off the tip of the handle, he produced a 
dome-shaped, colored plastic cap, which he fitted 
over the tiny G-E grain-of-wheat bulb used in 
surgical instruments. This lamp, after weeks of 
intensive experiment in G-E laboratories, served 
as the model for the thousands of bomb indicator 
lamps now in use on U. S. bombers. 
ONE OF 150 SPECIAL LAMPS. This is only one of 
more than 150 G-E lamps that have been develop- 
ed to meet specific military needs since the war 
started, and one of hundreds of types of special 
lamps G-E is making for military service. These 
include everything from lamps for submarines and 
battleships to those in tanks, jeeps, and aircraft. 
ONLY PART OF THE JOB. Making special lamps for 
the armed forces is only one of G-E’s wartime 
lighting jobs. Eliminating glare, gloom, and shad- 
ows in war plants, big and small, is another. Your 
nearest G-E lamp office, your G-E lamp supplier, 
or your electric service company will gladly supply 
helpful advice to any war plant. 


G-E MAZDA LAMPS 


GENERAL @ ELECTRIC 


Tune in the G-E MAZDA tamp radio program Sunday at 10 p.m. (Eastern War Time) N.B.C 
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Balloon Juice 


(Continued from page 90) 


larged by only a few inches in diameter 
and filled with 2,850 cubic feet of helium 
to accomplish the same end. Since helium 
has the enormous advantage of being fire- 
proof, preference for its use extends even 
to balloons that do not carry men. 

The Weather Bureau sends up several 
sizes of helium balloons. By following the 
ascent of tiny 1%'-cubic-foot balloons, 
meteorologists can gauge ceiling altitude; 
larger pilot balloons, with a capacity of five 
to 32 cubic feet, serve as straws in the wind 
to measure direction and velocity; still 
larger ones carry radiosondes that broad- 
cast readings of temperature, humidity, and 
air pressure. 

Helium fills our “air whales,” or barrage 
balloons, whose webs of steel mooring cables 
serve to keep bombers high above cities and 
ships. These range from the giant Strato- 
Sentinel that rises three miles to smaller 
types that are towed at several thousand 
feet by ships and trucks. Observation bal- 
loons are smaller. Both types may use 
hydrogen, if they are not near strategic 
centers where safety is imperative, but its 
use requires extreme precaution against fire. 
To make helium go further, it has some- 
times been diluted with 15 per cent hydro- 
gen, forming a mixture that is not com- 
bustible in air. 

Navy blimps, filled with helium, have 
proved excellent scouts. They can survey 
an area from every angle, minutely and 
leisurely. Because their lifting power does 
not depend upon motion, they can hover 
over suspected submarine hideouts and re- 
lease depth charges. They are dependable, 
too, for only a zero ceiling keeps them 
grounded. Today, Navy blimps are doing 
essential patrolling on the East Coast, help- 
ing to keep down the U-boat toll. 

Our airships owe more than their fire in- 
surance to the use of helium—greater speed, 
for instance. The passenger and motor- 
carrying “basket” or gondola is now 
suspended from the inside of the balloon, 
while the hydrogen ship hung it for safety 
from the outside, where cables increased 
wind resistance and cut down speed. Helium 
is more convenient than hydrogen, too. It 
does not readily filter out through the bal- 
lonets. While hydrogen becomes so aerated 
that it must be replaced after a year’s use, 
helium keeps pure for several years and is 
easily and cheaply purified by condensing off 
the nitrogen and oxygen. Over a period of 
years, this helps compensate for helium's 
high initial cost. 
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- 
OXYGEN PRES 
SURE GAUGE — 
built by AC 


AUTOMOTIVE 
SPARK PLUG 


-FOR BOMBER CREWS 
-FOR YOUR ENGINE 








IN THE THIN SUB-STRATOSPHERE, fighter pilots waste gas, cause hard starting, and rob your 
and bomber crews need extra oxygen to live engine of power They should be cleaned 
And they mast know when the supply ts and adjusted — regularly 


y Ss ¢ >r j aug 
running low. So, AC builds a oo Through its Conservation Service, amy repair 
tor each oxygen supply cylinder 


shop — amyu here—can do this for you. Such 

Those gauges must not only be accurate they shops can also give quick, expert service on 
must be absolutely dry, and must say dry the eight other AC products in use on many 
an oxidizing expl ysion «will burst milhons of vehicles. If you wish to know 
lung, instantly what care yourt should have, read the brief 
To build such vital devices requires fool story below. Then, to conserve the life of 
proof, precision manufacturing. Thus, AC your vehicle,—and gasoline, oil, and ures as 
long experience in producing millions of well, follow the suggestions given there 
| When replacement becomes necessary, select 


peacetime Spark Plugs, Onl bilters, Fuel 
Pumps, Speedometers, and instruments comes AC—and be sure of complete satisfaction. 


‘ 4{uarded the men and women of AC on 
¥ ‘ mbcr 4 + outstanding achieve 


into full play for war 


For Your Engine 
But, no matter how well a device 1s made, it \ 
must be dept in good condition. This is also AC SPARK PLUG DIVISION 
true of your spark plugs. Dirty spark plugs GENERAL MOTORS CORPORATION 


ment m producing for Victory 








A spark PLUGS - Dirty of 
“ worn plugs waste as much 
45 a5 One Coupon in ten 
Oxide coating collects on 

the plugs and causes them 

to mishiire,—especially when the 
engine ts welkion hard. Dirty 
plugs also cause hard starting 
which weakens your battery 
Under present slow driving con 
ditions, have your plugs cleaned 
aad adjusted every few months. 


Al CLEANERS —A dirty air may be worn to the point where OW FLTERS—Slow driving 

cleaner increases gasoline a check-up ts due accelerates formation of 

consumption because it soot and carbon in en- 

chokes down the flow of gine oil. If not comstaatly 

air into the carburetor. Your air ceiee GI09 hitered from the oil, this 

cleaner should = — — — ae ee dirt will clog piston rings, 
v ING = » 

ever your car is lubricated Speedom cause increased consumption of 

eter, gasoline gauge, oil pressure 5 ont Se " . 

FUEL PUMPS — Practically gauge, ammeter, and tempera ane SR ee pee 

, oil filter element whenever 

@ 





trouble free. But, if yours ture gauge seldom need service 
has been in use thirty or Sut, of they give trouble, have your dealer's AC Oil Test Pad 
forty thousand miles, it them cared for at once shows that your oil is dirty. 


BRING VICTORY QUICKER—BUY U. S. WAR SAVINGS STAMPS AND BONDS 
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IT, too, can “GET TOUGH" 
with armor plate 


T TAKES a high-velocity gun to pierce the thick 

steel hide of a heavy fighting tank. Likewise, 
it takes an extra-sturdy file to remove drill burrs 
and rough edges in fitting together the armor plates 
of one of these land battleships. 

When consulted, Nicholson promptly designed 
The right file for the job ... a special file which 
resists not only the abrasive action of this “super” 
alloy steel but the chipping and breaking out of 
the file teeth as well. 

The Nicholson File for Armor Plate is one of 
many special files developed for war and other 
special purposes. And one of more than 3000 
kinds, cuts and sizes made by Nicholson. 

FREE BOOK —" FILE FILOSOPHY” 
48 interesting, illustrated pages on files and filing. 
Helpful to production heads, shop foremen, key 
mechanics, Send today for a copy. 


NICHOLSON FILE CO., 19 Acorn St, Providence, R.1., U.S. A. 


(Also Canadian Plant, Port Hope, Ont.) 








NICHOLSON 


OL 
F | L E FOR EVERY LSSo, 
PURPOSE *.S.A. 
MACE IMU. 
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Tojo Meets a Wildcat 


(Continued from page 100) 


September 12 through October 15, Fighter 
Squadron Five downed five, four, eight, four, 
ten, three, one, three, five, and two enemy 
planes, as daily scores, besides six ‘prob- 
ables.’ The squadron was then evacuated 
by ship and plane for a much-needed rest. 
Only four of its planes had been destroyed 
by enemy action in the air, while based on 
Guadalcanal. During the evacuation by 
ship we mourned the loss of five of our men 
as a result of enemy bombing attack.” 

Among the high scorers of the squadron 
in planes shot down were Lieut. H. M. Jen- 
sen, of St. Paul, Minn., with seven bombers 
to his credit; Lieut. C. B. Starkes, Junction 
City, Kans., five bombers and a fighter; 
Lieut. F. R. Register, Bismarck, N. D., one 
bomber and four fighters; and Lieut. J. M. 
Wesolowski, Detroit, Mich., four bombers 
and a fighter. Twenty-seven other members 
of the squadron brought down at least one 
foe or mc.e. They were all in there fight- 
ing, and, as Commander Simpler remem- 
bers, “fighting as a team.” 

Such is the record of the men who fly the 
Navy’s Wildcat. There are more than 20,- 
000 persons engaged in making either this 
fighter, or other Grumman planes for the 
Navy at more than 12 plants scattered 
about Long Island, N. Y., and more than 
one in five of the workers is a woman. 
Production of the Wildcat is now being 
shared by the Eastern Aircraft Division 
of the General Motors Corporation. Three 
men are the leaders in the process of manu- 
facture—Leroy A. Grumman, president and 
chairman; Leon A. Swirbul, executive vice 
president; and William T. Schwendler, chief 
engineer. Grumman was in the Navy in 
World War I, Swirbul in the Marine Corps. 
They organized the company in 1929 with 
a capital of $32,000, of which $15,000 was 
borrowed. As the result of building the 
finest fighting and torpedo bombing planes 
for the American Navy, this company in- 
creased its gross sales of these weapons 
from $4,482,350 in 1939 to $143,155,930.81 
in 1942, producing planes often with no 
buildings to house parts of manufacture, 
and subcontracting to hundreds of other 
manufacturers. 

For their success in manufacture they 
give credit primarily to “thousands of will- 
ing hands,” now working along the assem- 
bly lines, while success in battle comes from 
the stout hearts and well-trained flying of 
Navy airmen, such as Fighter Squadron 
Five. Planes and men such as these have 
given Tojo something to think about. 
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A true experience of Frederick Mock- 
ford, Incident Officer, Deptford Dis- 
trict Civil Defense, London...as ca- 
blegrammed by a war correspondent. 








[DISTRICT POST INFORMED ME 

[HIGH EXPLOSIVE BOMB HIT JUST BEFORE 
[CLOSING TIME. GOMB WENT THROUGH 
[BILLIARD ROOM, CARRYING TABLES 
|CLEAR DOWN TO CELLAR. | 
























































“+ 7 
WORKED THROUGH NIGHT UNTIL DAYLIGHT, BOMBS | 









































Keep your batteries ready for emergencies! NATIONAL CARBON COMPANY, INC. 


Mr. Mockford’'s experience—like many such others 30 East 42nd Street, New ‘fork 


that have come out of England—is typical of the Unit of Union Carbide and Carbon Corporation 
many emergencies that call for the use of a flashlight. UCC] 
Any kind of open flame would have ignited the coal a a he 
gas, blocking attempts at rescue. Nationa! Carbon Company, Inc. 

For your own protection, as well as to conserve 
materials vitally needed elsewhere in this war, fol- 
low the suggestions and instructions of your local FRESH BATTERIES LAST LONGER... 
Defense Council. Reduce the use of your flashlight Look for the DATE-LINE 
to a minimum. Make the batteries last longer! ° 
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Ready for action—these rugged 
Harley-Davidson Motorcycles. 
Man! How they roar through 
toughest going on front lines of 
action everywhere! Scenes like 
this are reminders of reliability 
runs to come. Yes, and with bet- 
ter Harley-Davidsons than ever 
for exciting hillclimbs, race meets 
and other thrill-packed motorcy- 
cling events. Buy War Bonds 
NOW. Every bond you buy will 
help end the war sooner—and 

will hasten the great day 

when you can own a new 

Harley-Davidson Motorcycle! 


HARLEY-DAVIDSON MOTOR CO. 
Dept. PS Milwaukee, Wis. 


_ 


Write today for FREE 


copy of “Enthusiast” . 
magazine, filled with 
thrilling motorcycle 


pictures and stories. 


HARLEY - 


DAVIDSON 


MOTORCYCLES 





Steel Doubles for Brass 


(Continued from page 126) 


found that deep-drawing of cold steel could 
be done. Right now they draw to a ratio of 
seven or eight to one, and Patterson says the 
only limit he can see is the depth capacity of 
the big punch presses which drive down on 
the metal. 

Then all he had to do was to go back and 
find some way to build into the steel cases 
the necessary physical properties of the 
brass case. Until then he had been com- 
paratively free to experiment with different 
types of steel. Now he learned that high-alloy 
steels were definitely out-—-the Army was 
short of chrome and nickel, too. The type 
they finally settled on is a medium com- 
mercial steel—a little better than what you 
would put in an automobile’s fenders, but 
not quite as high in carbon as bumper stock. 

In the next few months the phrase “physi- 
cal properties” became something between 
a prayer and a malediction in Patterson’s 
mind. 

The problem was to induce the proper 
physical characteristics in a steel case by a 
process of cold-drawing. You draw steel by 
placing the part in a die, and then coming 
down on it with a tool-steel plunger, driven 
at perhaps 40 tons’ pressure by a hydraulic 
or mechanical press. Drawing elongates the 
steel, forces it to the desired shape, and also 
hardens its structure, which is desirable up 
to a point. 

That point is reached when the steel has 
become so hard as to be brittle, and likely to 
crack during the next draw. This difficulty 
had to be solved experimentally by alternat- 
ing the cold draws with periods of annealing, 
in which the parts are heat-treated under 
conditions of exact time, temperature, and 
atmosphere control. The annealing, in effect, 
softens the body of the steel and enables 
it to undergo another hardening draw. 

Within a few weeks Corcoran-Brown had 
sample shell cases that would eject as well 
as fire. But samples are not the same as 
mass production, and some weary months 
were spent before the complex problems of 
large-scale manufacture of completely re- 
liable cases could be solved. 

What the Army has now is a perfectly 
satisfactory steel shell case that can be 
made in any size from the 20-mm. automatic 
cannon to the standard 105-mm. gun-howitz- 
er. Steel cartridge cases for small-arms 
ammunition are in the experimental stage. 

Technical data on the process is restricted, 
but it is possible now to describe the method 
in general terms. The shell case starts as a 

(Continued on page 208) 
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THE REASON FOR A NUT 


@ There's only one reason 
for a nut. 


That is to hold things to- 


gether. 


To make a nut that does 
this isn’t as simple as it 
sounds. 


But here is a nut that goes 
on and locks — all by itself 
— wherever you want it. 


It holds tight in spite of 
vibration, stress or strain. 


It can be taken off when 
necessary — then goes right 
back on and locks again. 


It’s the Elastic Stop Nut. 


The secret is the elastic 
red collar in the top. This 
hugs the bolt — keeps nut 
and bolt threads tight to- 
gether and stops all 
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shimmy and axial play. 


That makes the nut stay 
put. 


The Elastic Stop Nut is not 
a new invention. We’ve 
made them for 

years. 


And of the billions 
in use, we’ve never 
heard of one that 
has failed to do its 
job better than any 
other similar fas- 
tening, 


ELASTIC STOP NUTS 


Lock fast to make things last 


Exastic STOP NUT CORPORATION OF AMERICA 


UNION, NEW JERSEY 
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The call to arms meant an equally urgent call to tools 


—for an immense building program sprang to life to 


take care of our mightily expanding fighting forces. 


arsenals and all wartime industry, workmen are busy 


with Disston files, hack saw blades, tool bits, and many 
| j ral 


other wood and metal cutting tools. 


} 


the craftsmen who are buildi 


And in the hands of ling 
ents, the depots, the emergency housing 
preferred for their 
fast-cutting blades. 


the cantonm 
of all kinds are Disston 
, a : 


eel, excellent balance 


Saws 
fine st 1 


DISSTON 
D-23 


Lightweight Straight-back pattern. 
users demanding quality 
Made in 24-inch 8 and 10 points 
- rye 


D-23 


| 


ular 


Disston 


| 

Always poy with saw 
and workmanshi; 
cross-cut; 2 8, 10 a cr 


< 


points $S-Cut, 


points ry 
@ If you need tools for « 
1 ask for Disston 


famous for tool quality an j 


TOOLS LAST LONGER wich che help of the Disston 
Saw, Tool and File Manual — FREE from 
your hardware dealer, or write for your 


ntial war work see your 
hardware dealer an —a name world- 


performance, 


onan eee 


copy directly to us. 


HENRY DISSTON & SONS, INC. 
810 Tacony, Philadelphia 35, Pa., U.S.A. 


Monty 


208 


when writing to ad 


Steel Doubles for Brass 


(Continued from vage 206) 

steel blank, a disk of given size and weight, 
cut from shee. stock. From the blank a cup 
is forced unde pressure. 

The cup is annealed, then submitted to the 
first draw, which elongates it somewhat and 
gives it cylindrical form. Then the piece 
must be washed, annealed again, and coated 
with a soapy solution which acts as a 
lubricant and protects the die during the 
second draw. The process of annealing is 
repeated before the third and fourth draws. 
During annealing, the pieces are piled in a 
metal basket and sent along a roller con- 
veyor through a rigidly controlled gas fur- 
nace. The annealing heat applied is around 
1,300 degrees F., and the full cycle of heating 
and cooling takes an hour and a half. 

After the drawing is complete, the case 
is washed and rough-trimmed, then put 
through a series of machining operations 
which cut, drill, and polish the head, and 
taper the mouth where the _ projectile 
eventually will be crimped in. Both these 
operations require unusual precision and are 
performed on automatic machines. The 
New Britain-Gridley machine that handles 
the heading process performs nine opera- 
tions on the case of a 20-mm. shell while 
cutting and finishing the primer hole and 
the groove at the base, which will be en- 
gaged by the gun’s loading and extracting 
mechanisms. 

Steel cases must have a coating of some 
kind to prevent rust or corrosion, and also 
to lessen the chance of striking sparks if a 
case is banged against some other metal. 
At first it was possible to use copper-clad 
steel for the blank, or to plate a thin film 
of copper on the shell. The growing copper 
shortage soon ended that, however, and now 
the shells must be coated with a phenolic 
varnish, which is baked on. It turned out 
that, after the dipping, excess varnish had 
a way of gathering in a bead at the mouth of 
the shell. Now they pass on overhead con- 
veyors over a “detearing plate,” in which a 
current of 130,000 volts sets up a powerful 
electric field and pulls the bead of varnish 
off in a fine spray. 

Although he has his production to keep up, 
“Pat” Patterson is giving a lot of attention 
to some current experiments on new types 
of shell cases. And when he has a moment 
to spare, he allows himself the luxury of 
thinking of the splendid things Auto-Lite 
is going to be able to do with this hard- 
earned technology when the time comes that 
America once again can draw steel for 
peace instead of war. 
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If you and your .22 want to “go to war” for 
Uncle Sam, here’s how you can do it! Join your 
local rifle club and help teach marksmanship to 
men who may enter the Services—or some avxil- 
iary service. This instruction may save their lives 
in days to come. And the need is urgent... 
less than 2% of inductees know 
anything about rifled arms! 
That is why O. F. Mossberg & Sons, Inc. is 
urging every owner of a .22 rifle to... 





Guadalcanal 
Interview 
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ing is savage. There i 

killed. And the rifle 
is for calm, ing, 
sometimes at vague targets. In it's 
who know their rifles—and know what they 
1 do. Out here, the accent is on aimed fire. 
have to go back to the days of Rogers’ 
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Share your rifle with your neighbor 


—under nationwide Training Program sponsored by National Rifle Association, Washington, D.C. 


This program is intended to train the maximum 
number of our citizens in the use of small arms. 
It is invaluable to civilian defense units, guards, 
etc., and to a// prospective service men. For in this 
war, even quartermasters, signal corps and cooks 
are armed—and must learn how to shoot. And the 
basic principles of aiming and trigger release are 
the same for riflemen, artilleryrmen, pursuit pilots 
and bombardiers. 

So... share your rifle with your neighbor, 


OF Mossberg ni Bou 


Today, 100°% in war work. 
RIFLES, SHOTGUNS, TELESCOPE SIGHTS, TARGO GUNS AND EQUIPMENT 


In normal times, manufacturers of.22 cal. 
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under the NRA training program. Ammunition 
is made available by interested government de 
partments through the National Rifle Association, 
Join or start, a local rifle club—now! 

Help make America a nation of marksmen— 
unconquerable! Mail the coupon for helpful, free 
booklets—tod: ay. 


—e eee eee eee 


©. F. Mossberg and Sons, Inc., 

3978 St. John St., New Haven, Conn. 
ee ase send ““The Guidebook to Rifle Marksn 
a ew Questions-and-Answe ler wi 
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SAVE IT... 


SMOOTH-ON 


In pre-wal davs, if your household piping, 
boiler, heater or radiators sprang a leak, 
or if your automobile engine block or gear 
to get 


cases became cracked, it was easy 


new parts. 


TODAY, when such replagements are dif- 
ficult or impossible, SMOOTH-ON No. 1 
enables you to make the necessary repairs 

. easily and quickly. You don’t even 
need a professional repair man to apply 
SMOOTH-ON, handy 


can make effective repairs with this many- 


because any man 


purpose iron cement, which does not re- 


quire heat or dismantling of parts. 


loose parts, too: 


SMOOTH-ON 
and enables you to salvage tools, utensils, 
} that 


tightens 


fixtures and hardware come loose 


Get SMOOTH-ON in 
larger containers from vour hardware store 


.. you'll find it 


] me oz., 7-oz. and 


or, 1f necessary, from us 


will come in tviv many times 


FREE 


P SMVOOTH-ON Handbook 


i 
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SMOOTH-ON 


SMOOTH-ON MPG. CO., Dept. 58 








570 Communipaw Ave., 
Jersey City 4, N. J. 
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Diamonds by the Ton 


(Continued from page 109) 


Quite recently, experts of the National 
Bureau of Standards have perfected a high- 
ly precise method of comparison. They test 
mineral hardness by observing the length of 
a lozenge-shaped dent in a specimen, pro- 


| duced by applying a diamond point, mounted 
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on a weighted bar, for a measured number 
of seconds. Similar instruments have long 
been used for testing metals, but the new 
one makes such a microscopic impression 
that it will not shatter fragile crystals. 
Nevertheless the dent can be measured with 
accuracy, because of its elongated shape. 

For comparing minerals high on the 
hardness scale—and therefore of most in- 
terest to users of abrasives—a wear test 
resembling practical use has been inde- 
pendently developed by Charles E. Wooddell, 
research engineer of the Carborundum 
Company. First he embeds samples of the 
different materials in a disk of resin, and 
smooths their projecting surfaces until all 
stand out exactly equally. Then he rotates 
the disk in a lap grinder, where abrasive 
grain in water wears down the projections 
for about two minutes. Simply by measur- 
ing the differences in height of the worn 
samples, he finds how they compare in 
resistance to wear. 

Strange lore about diamonds applies 
equally to gem and industrial stones. Like 
coal and graphite, a diamond is a form of 
carbon, and textbooks say it will burn. 
Just to check up, the Dessaus once applied 
a blowtorch to a diamond valued at $165. 
The three-carat stone turned black and 
flaked away. But the experiment was well 
worth its cost. It showed the care required 
in handling a torch, to solder a diamond on 
a tool—and also what can happen to a 
diamond if it is carelessly overheated in use. 

Sir C. V. Raman, famed research worker 
in India, probably ranks as the world’s lead- 
ing experimenter with diamonds—a field 
that few scientists can afford t® explore. 
Winner of a Nobel prize, he expended the 
award to acquire more than 200 of the jewels 
for his laboratory. Recently he proved that 
a diamond glows under ultraviolet rays of 
its own accord, and not because of im- 
purities, as previously supposed. With the 
aid of 20 young assistants, he is probing 
into the mysteries of diamond crystals and 
the behavior of their atoms, using such tools 
as X rays, black light, spectroscopes, and 
polariscopes. Out of his study, he predicts, 
may evolve a fundamental theory of the 
solid state of matter that will revolutionize 
the science of physics.— ALDEN P. ARMAGNAC. 
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Plan and save today for a happy tomorrow 


DELTA’S NEW 
06-PAGE BOOK 


“Hou to plana 
HOME 
WORKSHOP’, 


gives you hundreds of practical ideas for 
greater satisfaction from your hobby 





— every page packed 
with pictures, diagrams, 
valuable pointers. 


Tells you how to build’ a good substantial bench 
(three types are given). How to buiid tool racks 
and storage cabinets for tools and supplies. Learn 
how to construct your own inexpensive lights for 
lathe, etc. @ Above all, this new book shows 
you how to enjoy your shop from the very start 
even if ne have only a minimum of tools. © 
See the list of latest up-to-the-minute Deltacraft 
Publications giving hundreds of projects for you 
to build. @ Also chapters on: Type of Shop 
(Woodworking, Metal or Combination, ) Win- 
dows (Light and Ventilation,) Size of Shop, 
Wiring, Shop Lighting, Power Tools, Dust Col- 
lection, Choice a Motors, Choice of Hand Tools, 
Nail and Screw Stora e, Lumber Storage, Paint 
Rack,‘ Spray Booth, Sound Deadening,: Typical 
Shop’ Pictures and Layouts. 
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W hether you are a veteran craftsman or a beginner — 
whether your workshop is an “oldtimer” or just something 
to dream about — there’s priceless information for you 
in this new Delta book. 


5 * 
There’s no priority on planning 
Even though tools and materials may not be available now, 
you can enjoy the satisfaction of laying out future improve- 
ments—ready to go when Uncle Sam gives the green light. 
Between the covers of this book you find the boiled- 
down, factual results of years of experiments in our own 
workshop and in the shops of thousands of craftsmen. 
Here is the best knowledge on this fascinating subject, 
clearly set forth with photographs and diagrams, to save you 
time and money, to prevent costly mistakes and accidemts. 
Here is a source of inspiration — a guide to more fun 
and greater pride in your home workshop — new or old. 


Get your order in early 
Be one of the first to own this book — just off the press. 
Send the coupon today, with only 25 cents in coin or stamaps. 


THE DELTA MANUFACTURING CO. 
682H E. Vienna Ave., Milwaukee, Wis. 


I am enclosing 25¢ for my copy of “‘How to Plan 
a Home Workshop.’ lease send it promptly. 


Address 
City... 
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RUSTY Locks 





ALL CALL FOR THE 
abet Cibo 


MOBIL HANDY OIL a 
The oil of a hundred uses for 


car and home. Ideal for electric Mobil 
fans, vacuum cleaners, wash- ndy 
ing machines, bicycles, auto- 
mobile generators. It creeps 
into interior parts... gives long- 
lasting, trustworthy lubrication. 
Comes in handy tube with spout. 


= MOBIL 


PENETRATING OIL 


Specially designed to loosen 
stubborn locks, rusty hinges, 
frozen bolts. No garage or home 
is complete without it. Keep 
Mobil Handy Oil and Mobil 
Penetrating Oil both on hand. 


~~ 
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Buy where you buy 
Mobiloil or Mobilgas 


SOCOmY vaCcUuUM 


Mobiigioss + Mobil Stop-Leak - Mobil Radiator Flush 
Mobil Hydrotone - Mobil Handy Oil - Mobil Upperiube 
Mobil Window Spray - Mobslwax > Mobil Spot Remover 
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The Flat-Top Carries On 


(Continued from page 117) 


aircraft carrier depends largely upon the 
number of planes it can operate. Large U.S. 
carriers, including the Essex class, employ 
about 80 planes apiece—considerably more 
than the biggest carriers of foreign powers, 
and about twice as many as our “pocket 
carriers” and converted merchantmen. 

A novice’s first glimpse of an aircraft 
carrier centers upon its most distinctive 
feature—its great flat top, the flight deck 
where its planes soar aloft and land. To 
keep this space clear of obstructions and 
free from turbulent, hot gases from the 
funnels, curious expedients have been tried. 
The U.S.S. Ranger was built with three 
stacks on each side, arranged to swivel so 
that they could be swung horizontally out- 
board during flight-deck operations. Some 
Japanese carriers employ variations of the 
scheme. Most modern carriers, however, 
combine the funnels with the superstructure 
in an “island” at the side of the ship. 

Before dawn, on sea duty, giant elevators 
bring planes up to the flight deck from the 
hangar deck below. The planes are spotted 
on the deck in the order of the take-off run 
they require—fighters nearest the bow; dive 
bombers (which double as scouts) amid- 
ships; torpedo bombers, armed with tor- 
pedoes or with heavy bombs, toward the 
stern. Heaviest of the carrier’s planes, they 
need most of the length of the deck to get 
into the air. 

This is action, not a routine patrol, as 
the commanding officer has explained to 
squadron leaders the evening before. All 
night long, the carrier's turbines have been 
driving the high-speed ship toward the ob- 
jective, which at 5 a.m. is 160 miles away— 
direction, E.N.E. The planes are to attack 
two cruisers in a harbor, and to destroy 
shore installations. 

Coffee in the ready room. Above the roar 
of motors warming up, the “bull horn” or 
ship’s loudspeaker booms final orders. One 
after another, the planes smoothly take off 
and form into squadrons. 

Over their low-powered interplane radios, 
pilots converse as they approach and attack 
the target, using fanciful nicknames to 
identify their combat teams. Back in the 
carrier's radio room, powerful amplifiers 
pick up a running account of the fight. 

“Margie to Jean. Cruisers sighted near 
west cape.” 

“Margie acknowledged. Will take nearest 
cruiser.” 

“O.K., Jean. Far ship ours. Lona getting 
fuel tanks.” 
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“Jean to carrier. Mission accomplished.” 

Now the victorious planes—some bullet- 
riddied, some scarred with flak—speed back 
to a pre-arranged rendezvous. Here they 
form a “landing circle’—a merry-go-round 
approach to the stern of the carrier, which 
is heading into the wind to shorten their 
landing run. If several squadrons are aloft, 
the landing circle has separate levels, the 
top one coming in last. 

Near the stern of the flight deck stands 
the landing signal officer, directing the level 
or direction of each pilot’s approach with 
signal paddles. His command is law. If 
he gives the signal not to land, the pilot 
must go back to the start of the landing 
circle and try again. If he is permitted to 
alight, a secret arresting device engages a 
hook under the plane and brings it to an 
abrupt halt, giving the pilot a sensation 
not unlike that of a sudden but smooth stop 
in a high-speed elevator. Like football play- 
ers, the plane handlers make a flying tackle 
to disconnect the hook and get the plane 
out of the way before the next one alights 
on the flight deck. 

How quickly a carrier can take aboard 
its returning planes, rearm and refuel them, 
and get them in the air again may win or 
lose a battle. Working at the speed of pit 
men in an automobile race, highly trained 
airplane handlers can make one carrier do 
the normal job of two. During the landing 
of Allied invasion forces in Africa, under 
cover of an aerial umbrella, a U.S. carrier 
is reported to have set a world’s record for 
take-offs and landings. Hitler and Tojo will 
not . ‘et the figures here. But it is no official 
secret that landing one plane a minute for an 
hour or more—a phenomenal performance 
for a first-class airport—-would be considered 
slow aboard any aircraft carrier in any navy 
in the world. 

Two carriers are more than twice as 
effective as one. Fighter planes from one 
can screen the pair defensively, while all 
other planes carry out an attack. Amateur 
tacticians may find it interesting to specu- 
late upon the possibility of combat groups 
of three or more carriers, each perhaps 
specialized to handle one particular type 
of plane. 

In case a returning pilot finds his carrier 
has been sunk, he simply alights on the 
deck of another one. But he had better be 
more careful than certain Japanese pilots 
to make sure that the carrier i3 fighting 
o2 his side. 





Subscribers in the armed services who notify 
us of change of address are requested to 
give us the key symbols appearing on the 
wrapper in which the magazine is received. 
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Pl OPEN S3HOES « 


INFECTED PERSONS, AND EXAMINING IN LABORATORY, REVEALS 
THAT ATHLETES FOOT FUNG! MAY THRIVE IN SHOES AND 
RE-INFECT FEET. TO FIGHT RE-INFECTION, USE QUINSANA 
POWDER IN SHOES AND ON FEET. AMAZINGLY EFFECTIVE ! 


BEWARE OF SYMPTOMS 
OF ATHLETE'S FOOT :- PEELING AND 
CRACKS BETWEEN TOES, ITCHING, 
SOGGY SKIN. EVEN MILD CASES 
MAY SUDDENLY BECOME SERIOUS ! 


age ves 
7 ected © : 


CLEARED UP PRACTICALLY 
ALL OF THOUSANDS OF TEST 
CASES OF ATHLETE'S FOOT. USE 
QUINSANA DAILY FOR 
PREVENTION AND RELIEF. 

ALSO EXCELLENT FOR 

EXCESSIVE PERSPIRATION, 

FOOT ODOR. 


Use Quinsana on feet daily 
to help prevent and relieve 
infection 


chances of re-infection 


ne Shake Quinsana iato shoes 
ME to absorb moisture, reducing 
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Relying upon Winchester 
...an Old American Custom 


Down from the skies come U.S. Paratroops. 
A new American fighting force in this war, 
it is natural they should need a new firearm. 
And just as natural that it should be orig- 
inated, engineered and designed by Winchester! 
This Winchester Carbine, officially called 
the U. S. Carbine Caliber .30, M1, weighs 
little more than one-half as much as the 
standard service rifle. It’s greater in fire 
power, longer in range, faster in action and 
more deadly in accuracy than the automatic 
pistol. 

Reliance upon Winchester gun-making 
craftsmanship is natural to Americans. For 
perhaps nothing which has ever been made 
in America has been so much a part of our 
nation’s history as Winchester guns and 
ammunition. 

Look at the record: In 1866, the Winchester 
Model 66, the world’s first commercially 
successful repeating rifle, was born. In Mex- 
ico, it helped Juarez break the despotic yoke 
of Maximilian. A few years later, the Model 
73 became as renowned as the heroes of the 
Western plains who lived by it. 

In the Spanish American War and World 
War I, Winchester fought for America. And 
today, Winchester is on every battle front. 
Such outstanding gun-making achievements 
as these are the reasons for the unquestioned 
reliance that America reposes in Winchester 
—in both war and peace. 


WINCHESTER REPEATING ARMS COMPANY 


New Haven, Conn. 
Division of WESTERN CARTRIDGE COMPANY 


WINCHESTER 


“On Guard for America Since 1866” 


RIFLES « SHOTGUNS + CARTRIDGES + SHOTSHELLS 
FLASHLIGHTS + BATTERIES 
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The Facts About Radar 


(Continued from page 70) 


than either had before. Since that time, at 
any rate, our radar design has been im- 
proved many times. 

Results speak louder than theories. In the 
South Pacific alone, radar has cost the 
enemy millions of dollars’ worth of surface 
ships, airplanes, and submarines. One in- 
stance of action in this area is cited by 
Frank B. McIntosh, director of the radio 
and radar division of the War Production 
Board: 

“In the dead of night an American warship 
was scanning the horizon. It detected an 
vessel between 20,000 and 30,000 


enemy 
yards away. It fired one salvo. The object 
disappeared. Probably the enemy never 


knew what hit it.” 

In a three-month period of the African 
campaign, when radar was used against 
Axis night-flying planes, it destroyed 120 
of them and also scored 50 to 60 “probables,” 
according to Brig. Gen. W. L. Richardson. 
Just back from Africa, Gen. Dawson Olm- 
stead, Chief Signal Officer of the Army, 
confirms the efficacy of American and 
British radar equipment there. The air-raid 
warning equipment, put into service as 
soon as possible after the original landings, 
spotted enemy planes at great distances. 
Consequently our own air forces could 
frequently repel them before they got near 
our installations. 

Why Germany, ~eported to have an in- 
ferior form of radar, failed to push its 
development deserves speculation. To reach 
targets within German borders, British 
raiders would have to cross a vast expanse 
of Europe. Presumably the sound of their 
motors could be picked up by acoustic listen- 
ing devices of standard design all along the 
way, and warning could be flashed ahead to 
the target area long before they got there. 
What need, then, of radar? Further, Ger- 
man reasoning may well have run, the 
British must have considered themselves 
equally immune, until the sudden fall of 
France put German bomber bases right 
across the Channel. What could be sweeter 
than to swoop in from the sea and rain 
destruction upon a city too near the coast 
to receive an alarm in time? The surprise 
was on the Germans, however, when 
Britain’s intensively developed radar picked 
them up far at sea, and they faced anti- 
aircraft guns that were shooting to kill 
instead of scattering a random barrage of 
flak. Now that Germany is the target, her 
radar technicians must be trying desperate- 
ly to make up for lost time. 
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Helping Build the 
Army’s Bridges 


“Bridges quickly built where wanted” .. . 
might well be a slogan of the Army’s re- 
sourceful Corps of Engineers. When a river 
blocks the movement of thousands of troops, 
minutes are priceless , . . and the Engineers 
waste none of them! 
Swiftly the Engineers’ bridge equipment 
speeds to the chosen crossing. Big, buoyant 
pontoons are launched, maneuvered, and se- 
cured in position. Bridge decking is extend- 
ed over them . . . and like magic a floating 
roadway stretches to the farther shore, ready 
for the tramp of troops, the rumble of tanks 
and trains of supply trucks. 
Helping build the Army’s bridges is one of 
many war-time jobs where Evinrudes serve 
with unflagging power and rugged stamina. 
Delivering to our fighting forces the finest 
outboard motors that skill and long experi- 
ence can build . . . that is Evinrude’s responsi- 
bility today. And you can be sure 
that, after Victory, the Evinrude you 
can’t buy zow will be a motor worth 
waiting for! 


EVINRUDE MOTORS, Milwaukee, Wis. 


Evinrude Motors of Canada, Peterboro, Canada 


- 


He EVERY DOLLAR HELPS SPEED VICTORY . -~. BUY MORE BONDS! 
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Here’s already coiored wax 
in HARD-TO-GET COLORS 


@ If you've got a nick or mar fo cover 
in a table top ...or want to bring back 


the rich, mellow finish on an old piece 
of cherry, maple, or pine furniture . . See whot is octuolly still availoble here ot Wards. Practically 

finish nad ti : tch everything you'll need... ond of Wards moderate prices 
a eee ee ee ee ee too! Get whot you wont while stocks of various items are still 
older wood . . . here's on assortment of complete. Don't Deloy. Act Now... write for this Big 36 
colored woxes all ready to use. Poge FREE Photographic Catalog today. 

Shinola Wax Shoe Polish in Tan, Monlgomery Ward 

Brown, Oxblood, and Black, applied PHOTOGRAPHIC DEPT. PS-843 + CHICAGO, ILLINOIS 
and finished as any other wax, is also 
grand for models, leather, linoleum, 
while Shinola Tan is swell for autos. Re- 
member too — Shinola is tops for shoes! 


Soh 
KEEP ’EM peat 10: SAB RADIO'S FINEST BOOK VALUES 


SHINING WITH “See 5, APreguct ot MS Specialy prepared o ail adotraning 
. data rf them now 


> industry. Full of val 


' 

. Radio Formulas and Data Book No. 37-752. . 10c : 

P Dictionary of Radio Terms No. 37-751..10c $ 

: Radio Circuit Handbook No. 37-753.. s 
Radio Builders Handbook No. 37-750..10¢ ; 

' 

' 


le 


e - F Simplified Radio Servicing No. 37-755. .10c 
IN ALL COLORS: TAN — BROWN — OXBLOOD = BLACK edie Bate Stendheok hte. 37-734... 23¢ 


DIE-LESS 
DUPLICATING wma) ALLIED, 


Many smal ll parts can be formed wi thor at 
dies, to duplicated accuracy « 0 “ 
DI-ACRO Precision Machines Bend ers 
Brakes, Shears—saving Man Hou and 4% BENDER 
Critica Materia Require 

Write 0 is A-1- A A terhead . ss r . GERSTNER TOOL CHESTS 
fo tatog us —y a. a re et ~ keep fine tools in perfect working order. 
> Sal n Fe ar product . j 7) Free Catalog to Toolmakers and Machinists. 
igs .° a + ye * me TOOL CHEST 


O'NEIL-IRWIN MFG. COMPANY S43 Columbia Dayton, Ohio 
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—Suggest— 


“= MOTO- 
‘TOOLS 


re Save ae 
deat T COSTS A 
rlority. ye FREE SPEED PRODUCTION 


| DREMEL _ MANUFACTURING CO. Dept. T-113-4 RACINE, WISCONSIN 


BUILD THE BIGGEST $1.00 PLANE IN'U.S. 


Huge 7-Ft. Super CONDOR Glider Soars for Kours —- 
onge r, longer flights, ae re Brace ate nes, construction sim pli- $]- oo — : 
fied asier ikon otar t ) ~ 


——— » ail = ; Send 5c for new 
— <a a No. 40 Catalog 
Big 3-Ft. Famous War Models om — —) 


Kit T74—Mess : free 
= 5 ME-109 oie T76—Bell Sjroesire, P.39; Kit T7 ne P-40 “Warhawk”; Kit T85—P-38 “Lightning”; 
Hawker ‘Hurricane’; Kit 791—P-51 *‘Mustang’’ 


Each Only $1 pe See eee new Cleveland Model & Supply Co., 4508C76 Lorain Ave., Cleveland 2, Ohio 
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SPEED 
THE 
FINISH 


Mounted firmly 
on its own steel 
shank, each Chi- 
cago Mounted 
Wheel is a whirl- 
ing point of easi- 
ly controlled 
power with 100% 
grinding speed 
and efficiency - es a 
Famous since 4 far 2 oO oO F 
their introduc- ‘ 
tion 45 years ago for quality and long life. There isa 
‘just right’’ Chicago Mounted Wheel for every opera- No. MX12! — This watch can go places — sturdy 
tion. anti-magnetic, precision tested, |S-jewels. Has 
PROMPT DELIVERIES—We are working 24 hours a day ban Me par gln 9o Bbees rhe onan RE 
and due to our central location, can make prompt ship- stainless steel back. SHOCK RESISTING. $39 75 
ment on all Mounted Points and Grinding Wheels 3” 


diameter and unde 
meationanangs recs once No. MX328—Same, |7 jewel, SELF-WIND $ 
59.75 


With the approval and endorse- ING, SHOCKPROOF 
ment of WPB, all our facilities 
are concentrated on these smaller “5 WEADQU4p, 
- vy 
¥* es 


Attractively Boxed. Prices include 
a Federal Tax. Postage Prepaid 
ind Hi- ay? ’ Write for Free Illustrated Booklet ““MX*’ 


sizes, enabling us to give faster 
service to war plants. 

Handee Tool of 1001 Uses : 
Power Grinders are still available 
all who have priorities. 


yao 
Sead for Free Catalog NS coms BELL WATCH COMPANY 


CHICAGO WHEEL & MFG. CO. Time and Life Bidg., Rockefeller Center, New York, N.Y 
115 Aberdeen St. _ me mi. . 


~The Modern 
COMPASS 


HULL STREAMLINE COMPASS, 
ern in desig n and operation, is 
arn vehicles tor modern 

Pos -war motorists will en- 

e 1 improved performance from 
added modern engineering fea- 


~ HULL MANUFACTURING CO. 
P. 0. Box 246-E8 WARREN, OHIO 
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DEAS for > expe rts and ama ste urs; SPECIAL 
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pane: ons : i They have helped him add to his Argus equipment, 
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with useful data for experienced woodworkers. Every home workshop ' He says, “Your model A camera has done more to 
should have a copy. A Big Value at $1. 00 encourage photography in America than any other 
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When worming for 
Tepe rem foccartd) 
Worms 


tae Dog 


—you're sure to worm right if you follow 
the easy picturized directions with Pulvex 
(the combination treatment) Worm Cap- 
sules. Here’s why— 

Your dog can have Tape, Round (asca- 
ut) and Hook Worms, any or all, at the 

ne time! To worm for all three AS YOU 

AL WAYS SHOULD, especially tape- 
worms, YOU MUST USE 2 TYPES OF 
CAPSULES. No single-type capsule can 
expel those three worms. You definitely 
expel them (including tap¢worms) when you use 
the 2 types of capsules, to be given a few days 
apart, in the Pulvex Combination Treatment 
Worm Capsule package. 

Worm right; avoid worming wrong for those 
worms; use Pulvex Capsules. Packaged two ways: 
for puppies, for dogs. Either 50c. Double size 
package, 75c. At pet, drug, department stores. 
Quantity discounts to kennels; write direct to— 
WeLLiAm Seoren Me epee wes, Inc. 

21 Cliften Ave., Chicage 


PULVEX 


Sm = veal 


mé maton 


WORM 
CAPSULES 


ANYTIME! ... 
» ANYWHERE! With 
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110-Volts A. 


Katolight Generators and Power Plants 
Furnish 


same kind of current 
power lines per- 
mitting emergency hook- 
ups right out in 

the field for oper- 

ating repair equip- 

ment suchas drills, 

grinders, saws, etc. 

for making on the spot re- 
pairs; transmitters & re- 
ceivers; portable X-Ray equipment. 

Good deliveries on A.C. generators 300 through 
15,000 watts. Available all standard voltages. 
Good voltage regulation. 

Kato’s entire production at present must be 
confined to orders with high priorities. 

Also manufacturers of a complete line of 
rotary converters and complete power plants. 


KATO ENGINEERING COMPANY 
104 Elm St. Mankato, Minn., U.S.A. 
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SAVING FEST 


Will you permit us to send you at our risk 
ab nmpnen adevice which autoowners 
everywhe re are praisin ? Install it on your 
ear. Test it at our risk. Unless it trims dollars off 
your gas bills by saving ap to 30% on gasoline con- 
sumption, gives more power, quicker pickup and 
faster acceleration, the test will cost you nothing 
Automatic Supercharge Principle 
Vacu-matic is entirely diferent! It operates on 
} os cha! 


~~ + sa tractor ow opportunity for anusual sales 
pester owen a prospect. Send — 
ve See how you can get yours 
SET ‘W. State Street, Wauwatosa, 





Try it! See the Added Beauty 


With this NEW TOOL (not @ brush) everyone can now draw 
lines with pain nt. Dood cn antes, mod —-  o78. tiled walls. cab- 
ineta, furniture, linoleum fA 3 bw tye proj- 
$1.00 for complete 
As easy to use Sel for pi psincing 21 18” wide stripe, including 
asa pencil aduatanl — operating instructions, « 
Te jacquer, etc. 


1, 
Interchangeable tipe are available for wider 
or narrower stripe: 


ae , t 
WENDELL MFG. CO. 


2543 N. Ashland Ave. Chicago, It. 


GIANT ‘M-4” TANK KIT! 782 PRE-FABRICATED PARTS! 
Build a replica of_ famous Land ee Makes finished 
model 14” long, 7” wide, 644°" (44° to ft. seale) 
Super detailed: Revolving Turret, Movable tread, full size 
plans, Complete $2 B: . POLK’ 

ve., 





ng Hobb 
Teeu S. HOBB 


128 pages each. Show ws an “items of all mfrs. 
25e (2he CASH VALUE COUPON IN EACH! 








24,000,000 
MOVIE FANS SEE IT 
EVERY MONTH! 


“POPULAR SCIENCE” 


A Paramount one-ree!l feature in 
Magnacolor. Produced by Fairbanks & 
Carlisle—in cooperation with the edi- 
tors of Popular Science Monthly. See 
it at your favorite theatre. 








when writing to advertisers. 
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“key” man. Learn how to send and 
receive messages in code by telegraph and 
radio. Army, Navy and Commerce needs 
thousands of men. Good pay. adventure, 
interesting work. Learn at home quickly 
through oa Candler System, Write for 


FREE 
CAN SLER SYSTEM Co. 
Dept. 6-J, Box 92 Denver, Colo., U. S. A. 
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No More Damage from Condensation or ee ar Pipes, 
Water Softeners, Tanks, Walls, Ceilings and Air Ducts 


< i A SURE CURE— sensational pias- 


no} wp tic cork coating prevents condensation drip 
from metal, concrete, brick, wood, plaster or 
composition surfaces. Protects metal against 
rust and corrosion, prolonging life of pipes, tanks, etc. 
Forms a moisture-proof, insulation type coating. Apply | 
with brush, trowel or spray. | 
Requires no maintenance. A gallon covers 30 feet | 
of %” pipe. Comes in 1, 5 and 55 gallon drums. Get at | 
Hardware, Plumbing, Mill Supply Dealers or send $1.90 
for 1 gal. prepaid ($2.10 west of Rockies). FREE—NoDrip 
Handbook, all about Condensation drip and its eng 
4. w. _MORTELL co. 534 | Burch ‘St., Kankakee, |! I. 
War production records are being set today 
with these high speed modern cools. Atlas 
= Drill Presses get first call in many an indus- 
‘ trial plant because their rugged construction — and 
The WITTE Plant is producing large num- special Atlas 4 SKF bearing “floating drive” spindle 


bers of Diesel Engines and Dieselectric — wise, Make your next “ari” oa | 
. naively r 7 rate service e 
Plants exclusively for the War Effort. Atlas. Atlas Press Company, 835 North \ 
They are helping to Pitcher Street, RY Michigan. 
speed Victory on 
many fronts the -Twen Cltlts, 
world over, and when os7/ 7OOLS FOR YOU 
victory comes these ae WER 
same improved a. 
WITTE units will a 

ai 4, 
be available to all. ILL TAKE THE 


Remember us then. Slow Speed Heavy Duty WH ITE ONE 
WITTE ENGINE WORKS ' EVERY TIME 


LARGEST BUILDER OF SMALL DIESELS 
KANSAS CITY, MO., U.S.A. \ 


REAL ENGINE VALUE 


The G. H. Q. is a miniature gasoline engine 
that really operates. Over 15,000 sold in the 
last year 15 H.P. Complete with flywheel — 

(or propeller xel, accessories and full in- EASY TO READ—easy to clean, unconditionally 
tructions lly h tested and ready to . adi » > " . c. 7 
run. For boat Bh moe ears. ote. Send guaranteed for one year. The crack proof white 
only $1.00—Shipped Collect C.0.D. same day, surface is bonded to the steel—protects it from 




















Send 25c for Catalog of hundreds of hobby 
items. Rough Castings By including blue- rust. 25, 50, 75, 100 ft. lengths. Sold by hard- 
prints, only $6.95 ware, building material, mill supply dealers every- 
GHQ MOTORS, Dept. ST, 40 East 21 St., New York, N.Y. where. Write for folder. KEUFFEL & ESSER CO., 


Hoboken, N. J. 


oie QWILLIAMS 


SHEETS J. H. WILLIAMS & CO., BUFFALO, N. Y 
I WORLD’S LOWEST PRICED 
ADDING MACHIN “FREE TRIAL 


RAL Fae, SuRINESE om, PERSONAL ONLY $250 


erates with only a tna a mck. 
Kade, subtracts, multiplies, divides. Counts veras, cost 


‘ ‘a 
up . li Pays al J 
> al wT 
nd S MONEY BAC 37U } ame 
and a ress. Pay Postman only $2.50 plus 
gall cash if outside U.S.) Money Back in \ af & E 


delighted. AGENTS waite. 
CALCULATOR MACHINE COMPANY (Mtrs.) STEEL MEASURING TAPES 
DEPT. 433, P. O. BOX 1118 CHICAGO, ILLINOIS 
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...and every turn of the spindle, as he guides 
his work through many precision operations, 
helps bring Victory one step closer. 


Hours spent at a lathe may lack the danger- 
ous excitement of combat—but the valorous 
men on the battle fronts breathe a prayer of 
thankfulness for guns, shells, planes, tanks 
for all the superb equipment which is helping 
them swing the tide against the Axis. 


So the man at the lathe is a soldier, too, as 
he bends his shoulders to the task of pouring 
out weapons in an ever-increasing stream. He 
faces his task grimly... proudly... proclaim- 
ing by the gleam in his eye and the jut of his 


jaw that he will not be outdone in service to 
his country, and knowing that America’s pro- 
duction is a decisive factor in the war. 


To help America “tool up for Victory,” the 
output of South Bend Lathes has been in- 
creased (we can’t say how much) in the last 
year and a half—giving the man at the lathe 
the efficient, dependable production weapon 
he must have to win. 


“HOW TO RUN A LATHE” 


A practical instruction book on the 
operation and care of metal working 
lathes. Contains 128 pages, 51" x 8”. 
Send 25 cents in stamps for your copy. 


SOUTH BEND LATHE WORKS 


LATHE 


BUILDERS FOR 36 YEARS 
SOUTH BEND, 


INDIANA 
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You Can Tell at Once Witl 
FLASH IDENTIFICATION SY: 


AIRCRAFT SPOTT 


HIS NEW COMPLETE HANDBOOK include: 


ing aircraft 


than any other similar manual. It 


the biggest, finest, most comprehensive and up-t 


Spotters’ Han 


dbook available anywhere in Ame 


1300 photographs and silhouettes, with the 
FLASH IDENTIFICATION feature—practicall 
spotting! Based on the famous WEFT recogni 
Engines, Fuselages, and Tail—for easy compar 
No less than 350 military aircraft are desc 
including nearly 100 American warplanes, over ( 
35 Jap, 40 Italian planes, as well as planes of Ru: 
Norway, Spain and France. Includes also Barr 


and Rotating 


Wing Aircraft. 


Every Picture and Specification Checkec 

You are shown authoritative photographs of : 
given specifications, markings and physical cha 
#in positive identification. Silhouette views sh 


three angles 


simply by the 


so that you can identify a plan: 
outlines! Another interesting fe 


tion of how planes get their designations, and 


divers, Spitfir 


You'll be at 


es, Zeros, etc. 


le to identify all the famous plar 


the news dispatches from Africa, France, Br 
3urma, the East Indies, the South Pacific, : 


Flying Fortre 


sses, Hudsons, and Airacobras; B 


Spitfires; Russian Stormoviks and Moscas; 
Messerschmitts; Jap Zeros; and hundreds more 


WESE two 
the other A 
with the new 


planes look very much alike, althe 
merican. But even a child can ins 


exclusive 2-line FLASH IDENTII 


by photographs and 8-position silhouettes. 
(Aeronautics Photo) 


ee, aa 


2 * 
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G-NOSED FUSELAGE Suspended on Wings. 





n Tail Booms 


Rounded Tail Plane. 


Val 


The 2-Line FLASH 
IDENTIFICA- 
TION identifies 
this plane instant- 
ly as the AMERI- 
CAN Lockheed 
P-38 Lightning. 


FRIEND OR FOE? what is the 2-Line FLASH 

IDENTIFICATION for this plane—one of the fastest 

twin-engine fighter bombers now in action? 
(Aeronautics Photo) 


Now Ready! The Complete New 384-Page 


AIRCRAFT 
SPOTTERS’ HANDBOOK 


with Photographs, Silhovettes and New 
Exclusive 2-Line FLASH IDENTIFICATION 


of 350 Up-to-Date Military Planes! 


VER 1,500,000 of our AIRCRAFT SPOTTERS’ 
GUIDES have been bought by U.S. Armed Forges 
and Civilians. Now this NEW COMPLETE AIi- 
CRAFT SPOTTERS’ HANDBOOK combines Qur 
Series of All 4 GUIDES, PLUS Much Valuable New 
Material in One Huge Thumb-Indexed Volume. Ovcr 
350 Warplanes, Transport Gliders, etc., of the World’s 
Warring Nations—Hundreds More than in Any Other 
Similar Guide! Over 1,300 Photographs and Silhouettes, 
with Descriptions and Recognition Characteristics. 
384 Pages—5% x 7” Size—Flexible Covers—Rounded 
Corners—Instant Reference THUMB INDEXING, 
AN authoritative, up-to-date guide for civilian de- 
fense workers and everyone interested in aviation, 
whether as a hobby or a study, as a part or full-time 
career. Perhaps you like to build model planes. Per- 
haps you are looking forward to the coming o r- 
tunities in the airplane industry, as a mechanic, yer. 
maintenance man. Perhaps you are now employed in 
aircraft production, or want to qualify for military 
aviation—this Guide will provide you with much up- 
to-date and useful information. 


A $4.00 VALUE FOR ONLY $1 
Order NOW, While Edition Lasts! 
SEE INSIDE OF THIS COVER FOR 
DETAILS & SPECIAL ORDER FORM 


FRIEND OR FOE? what characteristics tell you 


in a flash how this fighter differs from the plane shown 
above? 
(Flight Photo) 
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You Can Tell at Once With the 
FLASH IDENTIFICATION SYSTEM 


Sci AIRCRAFT SPOTTER: 


HIS NEW COMPLETE HANDBOOK includes hundre: 
ing aircraft than any other similar manual. It is beyon 
the biggest, finest, most comprehensive and up-to-the-mi 
Spotters’ Handbook available anywhere in America. It « 
1300 photographs and silhouettes, with the amazing 
FLASH IDENTIFICATION feature—practically a cours 
spotting! Based on the famous WEFT recognition forr 
Engines, Fuselages, and Tail—for easy comparison! 

No less than 350 military aircraft are described an 
including nearly 100 American warplanes, over 60 Britis! 
35 Jap, 40 Italian planes, as well as planes of Russia, The 
Norway, Spain and France. Includes also Barrage Ball 
and Rotating Wing Aircraft. 

Every Picture and Specification Checked By Exp: 

You are shown authoritative photographs of all these 
given specifications, markings and physical characteristi 
in positive identification. Silhouette views show each 
three angles so that you can identify a plane or grol 
simply by the outlines! Another interesting feature is 
tion of how planes get their designations, and such na 
divers, Spitfires, Zeros, etc. 

You'll be able to identify all the famous planes you r 
the news dispatches from Africa, France, Britain, R 
Burma, the East Indies, the South Pacific, and Alas 
Flying Fortresses, Hudsons, and Airacobras; British Hu 
Spitfires; Russian Stormoviks and Moscas; German 
Messerschmitts; Jap Zeros; and hundreds more! 

{ESE two planes look very much alike, although one’ 
the other American. But even a child can instantly tel 
with the new exclusive 2-line FLASH IDENTIFICATIO 
by photographs and 3-position silhouettes. 
(Aeronautics Photo) 







...and every turn of the spindle, as he guides jaw 
his work through many precision operations, 
helps bring Victory one step closer. 


Hours spent at a lathe may lack the danger- 
ous excitement of combat—but the valorous 
men on the battle fronts breathe a prayer of 
thankfulness for guns, shells, planes, tanks 
for all the superb equipment which is helping 
them swing the tide against the Axis. 







So the man at the lathe is a soldier, too. as 
he bends his shoulders to the task of pouring 
out weapons in an ever-increasing stream. He 
faces his task grimly... proudly... proclaim- 
ing by the gleam in his eye and the jut of his Sen: 
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SOUTH BEN 
LATHE BUILD 
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IDENTIFICA- 
220 F mention Poputar Sctenck MontuLy whem tori TION identifies 


this plane instant- 
ly as the AMERI- 
CAN Lockheed 
P-38 Lightning. 
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se in aircraft- Other Aircraft 
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n, 60 German, 
Netherlands, 
oons, Blimps, 


Specifications and 
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aircraft, and ecognition 
ies to aid you =Characteristics! 


plane from 
up of planes 
the explana- 
mes as Hell- 


A $4 
Value $ 
for 


only 


ead about in 
ussia, China, 
ka—America 
irricanes and 
Stukas and 


's a Nazi and 
ll them apart 
N illustrated 
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ED FUSELAGE SuspendedonWings 
————— : 
300ms. Rectangular Tail Plane 
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The 2-Line FLASH 
IDENTIFICA- 
TION identifies 
this plane instant- 






ly as the GER- 
MAN FOCKE- 
WULF FW. 189. 


Amazing New 2-Line 
Found Only in the 


5’ HANDBOOK 


Identifies 350 Bombers, 
Transports & 


1,300 Photos & 
Silhouettes, 
with Descriptions, 


Edited by L. C. Guthman, 
Ensign, U. S. Naval Reserve 








of War. 


00 


Flexible Covers 
Rounded Corners 
THE Handbook is de- 


signed for rigorous use 
in the field. It has a 
sturdy, flexible, water- 
repellent binding pat- 
terned on lines similar 
to the official U.S. Army 
Drill Manuals. Rounded 
corners make it easy to 
slip into a coat pocket. 
And the convenient 
THUMB INDEXING 
makes it a matter of an 
nstant to turn to any 
* the 12 major types oi 
military aircraft into 
which the book is di- 
vided. In contents, ar- 
rangement and format 
it is the most thorough- 
ly practical book that 
could be devised one 
that will give the maxi- 
mum of service and 


quick information—and 
increase the accuracy 
ney of any 


ind efficie 
Aircraft Spotter! Quan- 

limited. Rush your 
on attached cou- 








Aeronautics 
Council, Inc., 37 West 
17 St., New York 19, 
V. Y. (Copyright, 1945 
onal Aeronaut 

ne 


Vational 
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~ 


b\\" 
mm & 


CUT OUT AND MAIL 
THIS COUPON TODAY! 


NATIONAL AERONAUTICS COUNCIL, Inc., Dept. 808 
37 West 47th Street, New York, 19, N. Y. 


YES, for the enclosed $1, please rush me POQST- 
PAID, for a week’s FREE examination, the big 
384-page AIRCRAFT SPOTTERS’ HANDBOOK, in 
flexible binding with rounded corners and THUMB 
INDEXING. Over 1,300 photographs and 3-position 
silhouettes, descriptions and amazing exclusive 
2-Line FLASH IDENTIFICATION of 350 warplanes 
and other military aircraft of the world’s wagfrin 
nations. After 7 days, if not more than delighted, 
may return the book and you will immediately re- 
fund my full $1—making the trial absolutely F E! 


Name 


Address 


City & State 


I also enclose $ for 


friends, on same terms 


copies for 


Due to limited copies available, all orders will be filled 
All orders and 
returned without 


in sequence of the postmarks they bear. 
received too late will be 
further obligation on our part 
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“Up Periscope”. . “Stand By to Surface.” A long range U. S. submarine 
comes up out of the sea. ..on go the blowers... out come the cigarettes. 
Flash of white packages in the sunlight... familiar white CHESTERFIELDS 


ITS CHESTERFIELD 


FOR MILDNESS AND TASTE 





... and when it’s a smoke YOU want. . . try 

Chesterfield. They’re made for YOUR pleasure. 

Here you get the world’s best cigarette tobac- 

cos, the right blend skillfully rolled into the 

clean white cigarette that really Satisfies. YOU CANT BUY A 
BETTER CIGARETTE 


Copynght 1945, Liccerr & Mveas Tosa Co 





